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CUPOLA ALLOYS 


need INTERFERENCE, 
ioe) 


XPECTING an unprotected alloy to reach 
E the melting zone of a cupola uncontami- 
nated is like expecting a fullback to make a 
touchdown without interference. It can be 
done, but with no high average of success. 

But when you add silicon, manganese, or 
chromium in the form of E. M. Briquets, oxida- 
tion cannot “take it out of the play’’ because 
a refractory binder sheathes the alloy until it 
reaches the hottest zone. Then the binder dis- 
integrates and releases the alloy at the point 
where it does the most good. 

Each E. M. Briquet contains a fixed amount 
of silicon, manganese, or chromium, which 
is delivered without loss to the iron. As a 
result, recovery is higher and off-iron is 
prevented. If you want to simplify foundry 
practice and produce better castings at lower 
cost, ask Electromet Engineers to explain 
how E. M. Briquets can help you. A request 


today will bring you complete information. 


Ferro-Alloys & Metals 


ELECTRO METALLURGICAL SALES CORP. 


Unit of Union Carbide and Carbon Corporation 


UCC, 


CARBIDE and CARBON BUILDING, 30 EAST 42nd ST., NEW YORK, N. Y. 


heh 


This E. M. BRIQUET was rem 

before enterin 

shows how the alloy is protected from 
oxidation during its descent through 


the upper oxidizing zone of the cupola. 
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N GOVERNMENT, in- 

dustry and business 
Don’t Lapse the effectiveness of 
INSURANCE co-operative action has 
been established. No 
continued progress is 
possible without it. The foundry industry, for- 
tunate in possessing strong technical, business 
and trade associations, is no exception. Under 
stress of unprecedented economic upsets, in the 
face of discouragement and misrepresentation 
on the part of competing industries; faced by 
oppression and _ possible disintegration, the 
foundry industry has maintained and advanced 
its position. Much credit is due its co-operative 
spirit, much to the leadership and initiative of 
well managed associations. Now, as never be- 
fore, the foundry industry needs the best serv- 
ice of its organizations. No foundry should be- 
grudge the full measure of loyalty, and freely 
should provide the reduced dues and fees under 
which many of these groups operate today. Hold 
fast, pay your dues and co-operate. If a non- 
member, affiliate. A splendid tribute to the drive 
which is bringing Britain again on the high road 
to reconstruction is the growth in membership 
of the Institute of British Foundrymen, Page 20, 
this issue. American foundrymen will do well 
to follow this example of the co-operative urge. 


NE substantial 
service, attainable 
Steel Castings only through co- 


operative action is the 
ability to secure respect- 
ful attention from the 
public, consumers and engineers who specify 
cast products. The recent meeting of the 
\merican Society for Testing Materials, page 
'6, is a case in point. A symposium arranged 
ointly by the American Foundrymen’s associa- 
ion and the A. S. T. M. brought together and 
‘resented a clear comprehensive and effective 
‘jicture of the scope of steel castings service. 
’roperties, uses, and fields of use were com- 
iled, summarized and explained. This fol- 
owed a similar symposium on malleable cast- 
ngs in 1931 and the same plan will be used in 
933 to show the progress and attainments in 


ON PARADE 
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gray iron castings production. Truely an op- 
portunity for the engineering world to learn the 
facts concerning cast products. Equally a splen- 
did chance for the foundry industry to take 
stock of progress, to assemble and disseminate 
accurate data of great service. All this would 
be impossible, without co-operative effort. 


NEVITABLY, when 

orders are scarce, 

overhead mounts. 
This is a basic truth in 
cost practice. Large orga- 
nizations suffer acutely. 
Large plant and equipment capital charges are 
piled upon high fixed charges and non-produc- 
tive or supervisory wage and salary accounts. 
A frank expression from many owners of large 
establishments confirms a realization of this 
fact. The burden falls no less upon the depart- 
mental than upon the jobbing foundry. Often, 
a share of general administrative expense is dis- 
tributed to add to the foundry overhead. Small 
jobbing units capable of assuming the work of 
such organizations have a definite opportunity. 
This statement is made without prejudice and in 
the interest of the best, most efficient and econo- 
mical production of castings alone. The present 
disadvantage of the large production shop has 
a more direct significance in the support of a 
firm price policy when bidding upon work avail- 
able under these conditions. 


Small Units 


GET BREAK 


HAT it is and 

how it’s made 

agitates every 
foundryman confronted 
with a demand for high 
test cast iron. R. S. Mac- 
Pherran summarizes existing practice in two 
articles, the first in this issue (Page 12). Nearly 
fifty years in the foundry business, successfully 
producing nonferrous castings is the record of 
an Eastern shop. (Page 14). Awake to the op- 
portunity and with full attention to new prob- 
lems of economy and efficiency, equipment 
manufacturers prepare reconstruction 
needs. (Page 60). 
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High Test Cast Iron 


Practices followed in various foundries 


to secure exceptional physical properties 


By R. S. MacPHERRAN 


T IS practically impossible in one article to 
list every phase of high test cast iron in the 
United States or to discuss all the various ap- 

plications in the many companies using it. There- 
fore, instead of a general description covering 
to a limited extent all conditions this discussion 
gives a few specific and typical cases where this 
iron is being used successfully. 

No standard quality for high test iron and no 
specifications covering recent developments are 
available. Various foundries adopt the material 
and practice best suited to their own needs. The 
subject is live with constant change and im- 
provement. Any paper written at this time, 
January, 1932, may not contain all the latest 
developments in effect at the time it is presented. 

In the past few years a marked tendency is 
noted toward specialization. One foundry will 
specialize in automotive heads and cylinders, a 
second in pistons or rings, a third perhaps in 
brake drums, ete. This specialization has been 
assisted by two factors. First—-the great pro- 
duction demand of the automotive industry, and 
second—the development of the electric furnace. 
Of this latter it is estimated that over 80 have 
been installed in this country for the production 
of commercial iron castings. 


What Is High Test Iron? 


In discussing this subject a field must first be 
defined which covers high test cast iron as apart 
from the irons of lower strength. In this article, 
it was decided to include under this heading only 
those irons breaking above 45,000 pounds tensile 
strength per square inch, and that this test 
should have been made as far as possible on test 
specimen machined from the old standard Amer- 
ican Society for Testing Materials arbitration 
test bars. These bars are cast 1', inches round 
in dry sand or cores and are broken transversely 
between 12-inch supports. Unless otherwise 
stated, tensile specimens were machined from 
the broken transverse bars in accordance with 
the type shown in Fig. 4. 

In general high test iron is made in the 
foundry by one of the following processes: 
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A. Electric furnace (with or without du- 
plexing from cupola) 
B. Air furnace (with or without duplexing 
from cupola) 
C. Cupola 
The electric furnace, either melting with an 
initial cold charge or duplexing with the cupola 
melting, lends itself especially to the continuous 
production of small castings, usually automotive, 
and, therefore, does not always go into the field 
of highest strengths. This is for commercial 
reasons only, as this process can be adapted to 
any kind of iron desired. The details of this 


Fig. 1—Micrographs of high test automotive iron made in the 


electric furnace and superheated. Upper—x100 and lower 
+2000 diameters 
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yperation and the results are well shown in the 
recent papers on this subject read before the 
\merican Foundrymen’s association and other 
yrganizations. 

One installation using a 3-ton furnace special- 
zes on automotive cylinders and heads. The 
‘egular operation is continuous. The iron is 
nelted in a 48-inch cupola and tapped into the 
electric furnace, thus replacing at regular inter- 
vals the iron drawn off for pouring. When work 
is slack the electric furnace is used to melt from 
cold charges. <A typical cold charge is 7700 
pounds of cast iron borings, and 3000 pounds of 
cast-iron scrap, with 2800 pounds of baled, sheet 
steel. When duplexing through the cupola, 
scrap iron comprises the bulk of the charge with 
20 to 30 per cent of bundled sheet steel added in 
the electric furnace. In this way the loss in 
melting bundled sheet steel scrap in the cupola 
is avoided and also the maximum reduction in 
carbon is obtained. The cost of material used 
in either method is always low. In 1930 the 
cost to this plant of iron in the ladle, when du- 
plexing, was about 1.3c per pound. This in- 
cludes all materials, power, interest, deprecia- 
tion, and all labor including that of pouring. Of 
course, when alloy additions are made this cost 
is increased. 

Recent tests of arbitration test bars made by 
company to represent automotive work 


this 


tc 
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~ 
Vig. 2—Air furnace iron, heated and cooled in air. Note 


pherodization of cementite. Upper x1000 and lower x2000 
diameters 
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hig. 3—Air furnace iron, quenched and drawn, reheated 


decarburization. 


and oil quenched showew slight) surface 


Magnified 2000 diameters 


show the following physical properties: 
Deflection Tensile 
in inches strength hardness 
1 5430 0.17 53,800 248 1s. 
2 $850 0.15 $8,400 24] 
The analyses of the bars gave: 
Bar No. 1 Bar No. 2 
02 2.94 
36 2.41 
O86 0.079 


Transverse Brinell 


Bar No. load in Ibs. 


Total carbon 
Silicon 
Nickel 


Both a high impact value and an additional re- 
finement of grain is claimed due to the super- a, 
heating given. Fig. 1 shows this iron. 

Brake drum production is shown as follows: iat 


We take our cupola iron and put it into Detroit i ae 
Electric furnaces, add sufficient steel to give us : 
a white fracture and proper carbon content and 
graphitize in the ladle.  Brinell specifications 
from 223 to 262. Tensile strength from 50,000 i 
to 60,000 pounds, approximate analyses follows: 
Per Cent 
0.50-0.70 
1.80-2.00 
2.10-2.40 
0.30-0.50 
0.40-0.60 
0.20-Max, 
0.09-Max. 


Combined carbon 
Graphitiec carbon 
Molybdenum 
Phosphorus 

We have had test bars pull as high as 80,000 
pounds per square inch on this iron, but the av- 
erage does not exceed 65,000. 

A third company reports on the manufacture 
of cam shafts for automotive work as follows: 

Electric furnace iron is used. The cam shafts 
are not heat treated, but are made with or with- 
out a chill as desired. With the arbitration test 
bars used (12 inches between supports), the fol- 


lowing properties were observed: Transverse 
strength, 6000-7500 pounds; tensile strength, 
55,000-60,000 pounds; impact, over twice that of 
ordinary cast iron; hardness, not chilled, 300 
brinell; hardness, chilled, 600 brinell; torsion, 
equal to that of cam shaft steel; wear, remark- ah 
able wearing qualities. Cams running under con- a 
ditions equivalent to 120,000 miles at 90-100 Ma 
miles per hour show no appreciable wear. i 
Many air furnace installations using either a 
cold stock or duplex (Please turn to page 50) ae 
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Resist 


Fig. 1—The six 


with hard coal 


ORTY-EIGHT years of continuous business 

activity in any industry is evidence of close 
adherence to sound business principles; co- 
operation with customers; study of their prob- 
lems and aid in the solution of those problems. 
Production of a high grade product is essential 
to a long period of continuous existence. 

This is the record of Thomas Paulson & Son 
Inc., Brooklyn, N. Y., for 20 years located at 
97 Second avenue, but recently compelled to va- 
cate its property due to condemnation proceed- 
ings necessitated by a public work. The firm 
now is located at 450-466 Union street engaged 
in the production of brass, bronze and aluminum 
castings and specializing in the production of 
bronze bearings. 

The plant is divided into four main sections. 
The office extends across the front of the build- 
ing and is followed by the molding department. 
At the rear of the molding department, is the 
furnace room and behind that the cleaning, fin- 
ishing and shipping departments. Fig. 1 shows 
a view of the melting furnaces at the plant. 


Fig. 


2—A group of molds used in the manufacture of rubber 
judged by comparing with the 


Nonferrous Castings 


Corrosion 


By NORMAN F. HINDLE 


pot 


type furnaces are fired 


The melting department is equipped with six 
pot-type coal fired natural draft furnaces, Four 
use No. 70 crucibles (210 pounds) and the other 
two, Nos. 100 and 150 respectively (300 and 450 
pounds). Two gas-fired furnaces supplement 
this equipment. A monorail extends into the 
molding department for the transportation of 
molten metal. Chain hoists are employed for 
lifting the pots from the furnaces. Following 
the general practice in eastern foundries, anthra- 
cite coal is used for fuel. Metal is melted in sili- 
con carbide crucibles. 


Lengthens Life of Flues 


These furnaces in general conform to stand- 
ardized design and construction. However, cer- 
tain features incorporated in their construction 
are out of the ordinary. Heat resisting alloy 
steel flues and dampers have taken the place of 
cast iron. An extended series of experiments 
resulted in the adoption of the alloy steel. Cast 
iron ‘flues formerly used grew under the re- 
peated heating and cooling to which they were 


dolls. Fig. 3—The size of the aluminum spider may be 
hammer handle at the left 
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hig. I—A few of the many types of castings in nonferrous metals made by the 


Paulson foundry 


subjected. Replacement of the flue involved de- 
struction of the furnace lining and section of the 
stack. After 1!» years of nearly continuous op- 
eration the heat resisting alloy steel-flues show 
no signs of deterioration. 

Various types of brick were used in an effort 
to find a suitable damper. Finally alloy steel 
dampers, similar in composition to the flue cast- 
ings, were installed. Since these changes were 
made in flue and dampers the company has re- 
duced repair and lining costs. 

The molding department occupying the major 
part of the plant area is equipped for floor, bench 
and machine molding. Molding machines and 
benches are located close to the side walls while 
the center section is used for floor work. Num- 
ber 00 Albany sand is used throughout the shop. 
Cores are made at one end of the molding room 
and are dried in ovens of several types to ac- 
commodate the variation in work which enters 
the shop. Ample light and ventilation are pro- 
vided in the molding and core room and the 
white walls contribute to the light intensity. 

Naturally over a 48 year pe- 
riod, the Paulson company has 
made castings in many nonfer- 
rous metals. Knowledge and 
experience acquired over that 
period were contributing fac- 
tors in securing a recent con- 
tract for castings to be used in 
sewage treatment works equip- 
ment. Castings in these plants 
must be resistant to corrosion. 
\n alloy containing 94.5 per 
cent copper, 4.5 per cent sili- 
-on and 1 per cent manganese 
vas specified for that service 
ifter tests of several years 
iuration proved its resistance 
oO sewage corrosion. 

That alloy developed by the 
\merican Brass Co., Water- 


physical properties in its cast 
form: Ultimate strength, 55,- 
000 pounds per square inch; 


square inch; elongation in 2 
inches, 15 per cent; melting 
point, 1832 degrees Fahr.; and 
weight per cubic inch, 0.294 
pounds in the cast condition. 

After considerable experi- 
ence in casting that metal the 
Paulson company has found 
that the physical properties are 
better than in the 88-10-2 al- 
loy (88 copper, 10 tin, 2 zinc) 
and that the two alloys have 
practically the same machin- 
ability with metal shrinkage 
approximately the same as that 
of bronze. It is claimed that the metal is easy 
to handle, and the castings are cleaned without 
difficulty. 

Metal is secured in ingot form and is melted 
in crucibles under a charcoal covering. No de- 
oxidizer is used. The molten metal is poured at 
approximately 2100 degrees Fahr. as gaged by 
the eye. At regular intervals the efficiency of 
the eye is checked by pyrometer. Metal from 
two or more crucibles is poured into a ladle 
shown to the right in Fig. 1 when a large quan- 
tity of metal is required. 

Most of the sewage treatment equipment cast- 
ings are molded on the floor. Typical castings 
shown in Fig. 5 are molded two, three and four 
in a flask depending on the type. Some are 
molded singly. Two types of castings with the 
gates attached are shown in the foreground. The 
castings in the rear foreground were cast four in 
a mold. Metal was poured through one sprue at 
the end connected to gates leading to all four 
castings. A storage gate was used, as in gray 
iron practice, to catch (Please turn to page 59) 


ots 


jury, Conn., has the following Fig. 5—Typical castings used in manufacture of sewage treatment equipment 
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Sympostum on steel castings and gray tron 


cineers Study Castings 


specifications feature A. S. T. M. meeting 


TEEL castings were passed in review for the 
benefit of engineers, designers and users at 
a joint session of the American Society for 

Testing Materials and the American Foundry- 
men’s association during the thirty-fifth annual 
convention of the former organization in Atlan- 
tic City, June 21-24. The industry was repre- 
sented through a general survey offered by W. 
C. Hamilton, American Steel Foundries, Chicago, 
chairman of the committee which arranged the 
symposium; statistics covering and analysing 
production and uses were presented by Granville 
P. Rogers, Steel Founders’ Society of America, 
New York; and factors covering design, purchase 
requirements, physical and mechanical proper- 
ties were followed by intimate and advance tech- 
nical information all prepared by outstanding 
authorities in the specialties which they repre- 
sented. 


New Products to Replace Old 


Zay Jeffries, consulting metallurgist, Cleve- 
land, who presided at the second of two sessions 
held in the afternoon and evening, summarized 
in stating that the symposium served to show how 
the steel casting industry is helping to obsolete 
many things now in common use. He compli- 
mented the authors, on the judicial manner 
which marked the entire presentation—-no au- 
thor having appeared as an advocate for a com- 
mercial interest, but rather offering his data in 
the light of general informative value. 

The speakers did not spare any shortcomings 
which they detected in the steel foundry indus- 
try. W. C. Hamilton, speaking at the opening 
session at which H. F. Moore, University of Illi- 
nois, Urbana, Ill., presided, deprecated that false 
pride which in the past impelled foundrymen to 
assume their ability to make all kinds of steel 
castings, regardless of their size and nature. 
This, fortunately for progress, has been succeed- 
ed by an endeavor to master a special product. 

F. A. Lorenz, Jr., American Steel Foundries, 
Chicago, presented an able paper on design 
pointing to progress made since the time when 
all foundrymen mistook adverse effects of poor 
design for faulty foundry technique. In the past, 
too much effort was made to meet the customer's 
demand, leading to subterfuges such as chills 
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and other measures often detrimental, which 
now are avoided through design which gives a 
better product, more economically produced and 
capable of greater ultimate service. He detailed 
those properties of contraction, mass effect, crys- 
talization phenomena and heat transmission 
which must be understood by the engineer be- 
fore he properly may design steel castings. Clas- 
sic examples of faults and also favorable factors 
were presented. 


Too Many Specifications 


R. A. Bull, Electric Steel Founders’ Research 
group, Chicago, in his paper on purchase require- 
ments stated that despite the wide diversity of 
society, governmental and private firm specifica- 
tions which exists, no conclusion regarding re- 
jection limits to apply to any well known found- 
ry steels have been developed, with the single 
exception of Hadfield’s manganese steel. Found- 
ries give guarantees not to be found in any ap- 
approved specifications and requirements as to 
chemical, physical properties and heat treat- 
ments vary with individual contracts in many 
instances. The fallibility of attached test cou- 
pons was shown to be due to conditions of cast- 
ing, variations in section from typical casting 


Castings Symposiums 
Examples of Co-Operative Work 


RESIDENT F. O. CLEMENTS, General Motors 
Pp Corp., Detroit, in addressing the opening session 
of the American Society for Testing Materials, which 
met in Atlantic City, June 20 to 24, complimented the 
organization on being able to carry on its activities 
practically without impairment under trying economic 
conditions. While a slight loss in membership was re- 
ported by C. L. Warwick, secretary-treasurer, the so- 
ciety has functioned practically without abridging any 
of its activities and with a favorable financial showing. 
The successtul exhibit of testing instruments and 
equipment held in 1931 will be repeated in 1935 at 
Chicago. Meantime much co-operative work is being 
performed with other societies. An example of this is 
the symposium on steel castings held this year with 
the American Foundrymen’'s association. Following a 
similar presentation of malleable last year and one on 
gray iron projected for 1933. 
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Cloyd M. 
Consulting 


New 


A com- 


sections and many other discrepancies. 
plete summary of specifications showed the wide 
range of choice exercised. The error of gaging 
the influence of any single element, excepting in 
relation to proportions of other elements was 
stressed. 


Buying on Ideas Alone 


The inter-relation of the papers on design and 
purchase requirements induced overlapping dis- 
cussion. P. E. McKinney, Bethlehem Steel Co., 
Bethlehem, Pa., stated that buyers often expect 
a foundryman to give a price on an idea, or a 
rough drawing and when the finished drawing. 
or pattern finally is available, many nonessen- 
tials adding to cost and complicating production 
are encountered. Closer co-operation is the so- 
lution proposed. John Howe Hall, Taylor-Whar- 
ton Iron & Steel Co., High Bridge, N. J., steel 
foundry adviser to THE FouNprRy, stated that 
there is a disposition to rely less on the physi- 
cal properties of the test coupon and expect rath- 
er to trepan a test specimen from the casting. 

F. A. Lorenz, Jr. stated that present day prac- 
‘ical production problems should be considered 
by buyers. With small orders on 20 to 30 dif- 
ferent specifications confronting a foundry work- 
ing on reduced scale, close adherence to chem- 
ical variations is impossible, although the found- 
ryman can give the customer what he needs, if 
permitted to meet physical requirements. 

An extensive paper on physical and mechan- 
cal properties of cast steel, by C. H. Lorig and 
(.. E. Williams, Battelle Memorial institute, Co- 
umbus, O., closed the afternoon session. The 
ange from 0.25 to 0.35 per cent carbon was 
iffered as the normal range of plain carbon steel 
astings with high and low carbon covering the 
erritory above and below this division. The car- 
on steels gain in strength and lose in ductility 
vith the addition of carbon and perform in in- 

erse ratio with lowering this element. The 
ariation of carbon cast steels under addition of 
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other constituents and under heat treatment is 
equal to wrought steel of similar character. Nick- 
el adds ductility at low temperature and the em- 
brittling effect of nickel is decreased in higher 
temperatures by heat treatment. Addition of 
copper above 0.5 per cent has been found to im- 
prove mechanical and elastic properties. Silicon 
adds ductility to low carbon steel while embrit- 
tlement at high temperatures is decreased with 
added silicon content. Molybdenum in cast steel 
increases yield point to a marked degree at ele- 
vated temperatures. Vanadium gives highly 
elastic, shock and wear resistant properties. 


Useful Pearlitic Steels 


RED GROTTS, Continental Roll & Steel 

Foundry Co., East Chicago, Ind., prepared the 
paper which opened the evening session, and 
which was presented by Mr. McKinney. The vari- 
ous properties of cast medium pearlitic steels 
were covered in detail, from data contributed 
by foundries making these products commer- 
cially. These new types of steel range from 0.30 
to 0.40 per cent carbon and with additions of 
from 0.50 to 3.0 per cent manganese with vari- 
ous alloys and have been designed to give from 
75,000 to 130,000 pounds tensile strength and 
various properties for special services. 

Corrosion resistant steels were surveyed by 
Jerome Strauss, Vanadium Corp. of America, 
Bridgeville, Pa., who defined this class as essen- 
tially alloys of iron and chromium to which dif- 
ferent other elements are added to impart prop- 
erties demanded by special applications. They 
are finding useful service where exposed to pol- 
luted atmosphere, sea water, chemicals, molten 
salts and metals at both atmospheric and ele- 
vated temperatures. Failures may result from 
either chemical or mechanical causes, due to 
wrong chemical constituents, faults of design, 
temperature, abuse in heating and cooling, fa- 
tigue, changes in structure due to continued ex- 
posure, or defects of (Please turn to page 56) 
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Fig. 1—Three furnaces 
at the Lebanon Steel 
Foundry secure power 
from ai 300 kilowatt 
generator 


Coreless Induction Furnaces 


Melt alloy steels, plain carbon steels, 


gray won and bronze for cast products 


By R. N. BLAKESLEE JR. melted in one furnace while the other one is be- 
ing charged and vice versa. The small furnace 
’ ' ‘ is rated at 50 pounds capacity and is used to 
URING the last 3 or 4 years, a number Of jake pilot heats or small castings. It is so con- 
interesting installations of coreless induc- jected that it may be run simultaneously with 
tion furnaces have been made in found- one of the large furnaces. 
ries. These furnaces sometimes are called high Bither acid or basic Muings are used. Often 
frequency furnaces because usually, but not al- 
. 7 one furnace is lined basic and the other acid. 
Ways, they are powered with current whose fre- 
quency is over 60 cycles. 
The furnaces have proven valuable because 
they reproduce analysis and structure of alloys 
and reclaim scrap, particularly chromium bear- 
ing scrap, with low loss. Flexibility permits con- 
siderable tonnage per day in relatively small 
weight heats. In general, the field of this fur- 
nace has been limited to the melting of alloy 
steels such as stainless, heat and corrosion re- 
sisting; high speed steel; plain carbon steel; also 
cast iron and bronze. 
Melts Steel in Three Furnaces 
An installation at the Lebanon Steel Foundry, 
Lebanon, Pa., shown in Fig. 1, consists of a 300 
kilowatt generator, driven by a unity power fac- 
tor synchronous motor, and three furnaces. The 
generator produces the 960 cycle power with 
which the furnaces are energized. 
Two larger furnaces are rated 1000 pounds 
each and are so arranged that either one may ‘ig. 2—One hundred kilowatt lift coil furnaces at the Gen- 
be put in service or, if preferred, a heat can be eral Fire Extinguisher Co. 
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The basic linings are more costly but, in gen- 
eral, give longer life. Figs. 4 and 5 show some 
of the work produced in the furnaces. Fig. 5 is 
a centrifugal pump casting for handling corro- 
sive liquids. This casting is made of a 30 per 
cent chromium, 12 per cent nickel stainless 
steel. Fig. 4 shows filter press frames and plates 
made from a low carbon 18 per cent chromium, 
8 per cent nickel stainless steel. 


All three furnaces usually are tapped into 
ladles and molds poured off from the ladles. A 
regular shop crane is pressed into service to tilt 
the furnaces, which swing around the spout. 
With 300 kilowatt capacity, the melting time of 
a 1000 pound charge of 18-8 is about 1 to 1% 
hours with the time for the complete cycle de- 
pending on whether one large ladle or a num- 
ber of small ladles are used. In the latter case, 
a small amount of power is kept on the furnace 
to maintain temperature 


Use Lift Coil Type Furnaces 


The three induction type furnaces are ar- 
ranged with flexible lead connections which per- 
mit power being kept on the furnace even when 
tilted until practically all the metal is poured. 
The 50 pound furnace draws 30 to 60 kilowatts, 
depending on whether or not there is a large 
furnace on at the time, and heats take from 20 
minutes to 60 minutes to melt. 

Furnaces used to melt bronze are installed at 
the General Fire Extinguisher Co., Providence, 
R. I. Power supply is a 100 kilowatt, 480 cycle 
generator, induction motor driven. The motor 
generator set is located in the basement of the 
building while all meters and controls are lo- 
cated at the furnace in the foundry on the third 
floor. 

The furnace, which is known as the lift coil 
type, and is shown in Fig. 2, consists of the usual 
water cooled inductor mounted in a box which 
can be raised vertically on guides by a hoist. 
The No. 70 standard crucibles are mounted on 
a truck, which runs on a track. When the truck 
is pushed against a stop on one end of the track, 


lig. 3—General view of the 
installation of high frequency 
furnaces at the foundry of 
Babcock & Wilcox Co. 
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Fig. 4 (Above)—Filter press frames and plates. Fig. 5 (Be- 
low)—Centrifugal pump casting 


one crucible lines up with the inductor coil box 
and the box is lowered over it. 

Power is then turned on and melting starts. 
While the melting is progressing, the second 
crucible is charged with scrap or ingot. The 
melting of an 89 per cent copper bronze re- 
quires 16 to 18 minutes, depending on whether 
the crucible was originally hot or cold. When 
the charge is melted, the box containing the in- 
ductor coil is raised quickly. The truck is then 
pushed against the stop on the other end of the 
track. This lines up the second crucible con- 
taining the new charge with the coil and the 
box and coil are lowered over it, power is ap- 
plied and the metal in the second crucible starts 
to melt. 

In the meantime, tongs are slipped over the 
first crucible filled with molten bronze and it is 
carried to the molds (Please turn to Page 46) 
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Institute of British Foundrymen 


Stresses work on heat treatment of cast won 


at annual convention held from June 7 to 10 


By VINCENT DELPORT 


EWCASTLE-UPON-TYNE was the seat of 

the twenty-ninth annual meeting of the 

Institute of British Foundrymen, June 7 
to 10. Notwithstanding the depression, which 
has hit principal industries of the Newcastle 
district severely, a complete program was ar- 
ranged, and about 250 members from all parts 
of Great Britain helped to make the meeting a 
success. The conference was opened June 8& 
with A. Harley, Daimler Co., Ltd., Coventry, 
and president of the institute, presiding. A civic 
welcome was extended the visitors by the Lord 
Mayor of Newcastle, and others. 

The president announced the Oliver Stubbs 
medal had been awarded to J. E. Hurst for im- 
portant work on heat treatment of cast iron. 
The medal was presented to Mr. Hurst by the 
Lord Mayor. In the report of the general coun- 
cil it was stated that the membership roll on 
April 30 showed a total of 1919 members, com- 
pared with 1844 on April 30, 1931. Election by 
the general council of F. J. Cook and John Shaw 
as honorary life members was announced, this 
honor having been conferred as a recognition of 
their services to the institute over a period of 
many years. The first report of the technical 
committee was then presented. 


Award Diplomas for Best Papers 


Awards of diplomas for the five best papers 
of the year were announced, together with the 
recipient of the Buchanan medal, awarded to a 
member of the Lancashire branch. Among the 
five diplomas, one was conferred upon Guido 
Vanzetti for his paper on the steel foundry in- 
dustry in Italy, which he had presented person- 
ally during March before the London and Lan- 
cashire branches. 

Victor Stobie, of the Stobie Steel Co., Ltd., 
Dunston-on-Tyne, was elected president for the 
year 1932-33 and was duly inducted to the chair 
by Mr. Harley. C. E. Williams, John Williams 
& Sons (Cardiff), Ltd., was elected senior vice 
president, and Roy W. Stubbs, Joseph Stubbs, 
Ltd., Manchester, junior vice president. A. Har- 
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ley was elected as a trustee to take the place of 
the late Oliver Stubbs. Five members were 
elected to the general council. 

Victor Stobie in his presidential address, 
stressed the wide field open to ironfounders 
through a more exhaustive scientific investiga- 
tion of the metal. The foundryman should di- 
rect his attention to the study of physics, per- 
haps more than to that of chemistry. Mr. Stobie 
mentioned that as far back as 1885, Professor 
Turner had shown the fruitful results of physi- 
cal investigation. The speaker emphasized the 
vast amount of research that has been effected 
in the domain of all other metals, and that now 
cast iron also is being studied thoroughly. 


Offers Guide to Molding Methods 


The first paper was the French exchange 
paper, by J. Pillon, professor at the High Schoo! 
of Foundry, Paris, entitled ‘Introduction to the 
Study of Molding and Casting.’ The object of 
the paper is to guide the molder in investigating 
methods of molding, and to choose among those 
available that which will satisfy in the best pos- 
sible way conditions imposed by what may be 
called the parameters of molding. Apart from 
metallurgy, the following parameters can be 
cited for molding: Selling price; size of the 
castings: importance of the order from the point 
of view of quantity; maximum simplicity in 
molding; tolerances imposed; delivery period 
imposed; soundness of the metal and ease of 
machining; skill of the operatives: materials. 

The next paper, “Quantity Production ol! 
Gray Iron Castings,” by J. O'Sullivan, Ford 
foundry, Cork, Ireland, describes principles 
governing operation of that foundry. These 
principles are derived from those applied at 
River Rouge. In the discussion J. W. Gardom 
referred to a statement that he had heard, that 
the Ford foundry at Cork obtains 20 per cent 
more from its molding machines than any other 
roundry. That, said the speaker, is due largely 
to thorough and efficient organization. 

V.C. Faulkner, Foundry Trade Journal, Lon- 
don, pointed out that even there, men still are 
seen testing the moisture of the sand with their 
hand. It was stated in reply that this was still 


Tue Founpry—July, 19382 


ee 
wir 
Vy 
ae 
ae 
ip 


the best method as yet found. A speaker later 


suggested the use of a water-meter. Replying 
to a question by F. J. Cook, who referred to the 
low phosphorus content adopted by the Cork 
foundry in their cast-iron analysis, Mr. O’Sulli- 
van said that the percentage ranged from 0.17 
to 0.22, depending on the job. This low phos- 
phorus content has not caused any particular 
trouble. A. Harley inquired whether tests had 
been made with regard to wear. Mr. O’Sullivan 
replied that they had found low phosphorus 
beneficial for castings presenting various thick- 
nesses. For wear, the brinnel specification is 
180 to 200, and is often exceeded. W. Scott, 
Armstrong-Whitworth’s, suggested that by 
lowering the carbon content there would be 
more latitude with regard to variations of other 
constituents, particularly silicon. 
Ferrous and Nonferrous Metals 

Papers were presented Thursday morning, 
June 9, at two sessions. Dr. W. Rosenhain con- 
tributed a paper entitled ‘‘Ferrous and Nonfer- 
rous Metals in the Foundry.” The underlying 


thought is that it should be possible to break 
down, at least partially, the line of demarka- 
tion that has grown up between ferrous and 
nonferrous metallurgy. This applies to practice, 
methods, and other research work. 


Suggests Bottom Pouring Ladles 


V. C. Faulkner stated that if metal is cast at 
too high a temperature, there are surface blow- 
holes. He mentioned that in the south of Eng- 
land the residual heat of electric furnaces used 
for melting steel is taken advantage of to melt 
malleable iron. He also said that it is surpris- 
ing that bottom pouring ladles are not used in 
iron foundry practice. Dr. Rosenhain, in re- 
plying, said the difficulties relative to bottom 
pouring could be remedied, and that this meth- 
od of pouring should be recommended. 

The American exchange paper, “High-Test 
Cast Iron in the United States of America,’ was 
prepared by R. S. MacPherran, Allis-Chalmers 
Mfg. Co., Milwaukee, and presented in abstract 
by V. Delport, European manager THE FOUNDRY. 
The first section of (Please turn to page 49) 


Victor Stobie Made President of I. B. F. 


ICTOR STOBLE, Stobie Steel Co. 

Lid., the new president of the 
Institute of British Foundrymen, has 
been a member of that organization 
since 1912 and during 1927 and 
1928 was president of the Newcastle 
branch. Mr. Stobie is a native of 
Birmingham, Eng., and received his 
education at St. Maur’s school, Paris. 
Later he studied electrical engineer- 
ing at University college, Sheffield, 
and then entered the metallurgical 
department of the same institution 
under the tutorship of professors 
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Arnolds and McWilliam. 
established the Sheffield 
Works, Sheffield. 

Mr. Stobie established the Stobie 
Steel Co. Lid., Sheffield, in 1909. 
He sold his Sheffield interests in 
1912 and established an electric 
steelworks on the Tyne at Dunston. 


Later he 
Annealing 


He is governor of the Sures Me- 
morial which holds examinations on 
foundry technique at Newcastle and 
Glasgow in alternate years” and 
makes awards, He has presented 
papers on various technical subjects 
at meetings of the Lron and Steel in- 
stitute, Institute of British Found- 
rymen and other societies and tech- 
nical groups. 


OY W. STUBBS, elected junior 
vice president of the Institute 
of British Foundrymen for 1932-33 
was educated Vittoria Park 
school, Manchester, and at the Man- 
chester grammar school. In Janu- 
ary, 1913, he entered the firm of 
Joseph Stubbs, Litd., of Ancoats and 
Openshaw, Manchester, machine 
makers and ironfounders. He served 
in the core department, the molding 
shops, and throughout the foundry 
generally. During that period he 
attended the College of Technology 
of Manchester for the courses of 
metallurgy, machine drawing and 
patternmaking. 
He served in the war, after which 
he returned to the foundry in an 


executive capacity, in 1920, and 
later joined the board of directors. 
Upon the death of his uncle, the 
late Oliver Stubbs, he was placed in 
charge of the foundry. 

Mr. Stubbs served his apprentice- 
ship under the able guidance of his 
uncle. He is now a member of the 
executive board of the National 
Ironfounding Employers’ federation, 
a member of the executive commit- 
tee of the Manchester Lronfounders’ 
association, and a member of the 
Manchester Association of  Engi- 
neers. 
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Refining Methods for Gray [ron 


Bullard Co. Utilizes cupola forehearth 


and fused soda ash in regular practice 


That company’s experience in reducing sul- 
phur content of castings by 30 per cent with 
a reduction in direct cost per ton of metal of 
from 4.5 to 8.9 per cent probably will benefit 


By B. F. MILLER 


ARMFUL effect of sulphur in cast iron 


when present in excessive quantities gen- 

erally is recognized, and has resulted in 
an increasing tendency to limit sulphur con- 
tents in specifications covering important cast- 
ings. Control of that impurity in cast iron is 
an important problem in foundry practice. 

Use of a large percentage of scrap or of pig 
iron or coke with a high sulphur content may 
be the cause of high sulphur in cast iron. An 
abnormal sulphur pick-up, such as often oc- 
curs when melting to the cold side also may 
be a contributing factor. In each case other 
occluded impurities, both gaseous and _ solid, 
generally, if not always, are present. An in- 
crease in scrap in a mixture ordinarily results 
in reducing machinability of the metal. This 
result is caused more by the dulling effect of 
occluded oxide-silicates on the tools than by 
any actual hardness of metal resulting from 
action of high sulphur on an increased iron car- 
bide content 


Machinability Is Improved 

By removing entrained oxide-silicate par- 
ticles the refining closes up the structure of 
the metal. This change in structure increases 
the brinell number and machinability is im- 
proved because the tools are not subject to the 
dulling effect of the oxide-silicates. 

Refining gray iron from the cupola with alka- 
line slags is not new in itseTf but the practice 
has been improved by developments in desul- 
phurizing methods. These include development 
of an improved form of soda ash, improvements 
in types of equipment and better methods of 
handling the slags. 

A study of the results at the foundry of the 
Bullard Co., Bridgeport, Conn., illustrates fea- 
tures of refining metal with alkaline slags. 
High quality of its products requires the finest 
type of gray iron castings and lends to the 
foundry practice an interest shared by all found- 
ries whose standards are equally high. 


others. This further improvement in the cast- 
ings, already high in quality, was accomplished 
by improvements in melting practice, installa- 
tion of a forehearth and refining the metal from 
the cupola with fused soda ash. 


Make Changes on Two Cupolas 


The change first was made on the _ 60-inch 
cupola in 1927 and later was extended to the 
42-inch cupola. The new practice has been fol- 
lowed continuously since that time. Although 
the total savings at that time, amounted to 
$5500 per year, savings at this time are rela- 
tively of more importance, owing to the present 
low prices of good machinery scrap in relation 
to current pig iron prices. With the same out- 
put today the savings would run $8125 per year. 

The describes the three 


following cupolas 


lig. 1—Cupola forehearth shown in operation at the plant 
of the Bullard Co. 
Tm 
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used in melting iron for the gray iron castings: 
Size 


Inside Capacity Forehearth Work- 
Lining Tons Fore- Dimensions ing 
Inches Per Hour Hearth Inches Capacity 


60 15-16 Since 1927 Inside lining 32 4 tons 
Slag hole 37 

28 1.5 None - — 

42 7 Since 1930 Inside lining 26 2-tons 
Slag hole 30 


The 60 and 42-inch units are used in produc- 
tion and the 28-inch cupola is employed for ex- 
perimental purposes. Operating practice with 
the 42-inch cupola follows that of the 60-inch 
cupola so the former is not treated separately. 
When melting in the 28-inch cupola the metal is 
refined where required with additions of the flux 
to the mixing ladle. However, that practice is 
used only on relatively heavy castings where 
the metal may be held for 10 to 15 minutes for 
thorough skimming before pouring. 


Metal Alloyed in Ladle 

While other types of castings are handled by 
the foundry, gray iron castings to which this 
discussion is limited, range in size and weight 
as follows: Size from bench to heavy machin- 
ery castings measuring 10 x 8 x 6 feet; sections 
from 3/16 to 10 inches; weight from ‘4-pound 
to 12 tons; and tensile strength from 30,000 to 
65,000 pounds per square inch. Metal for high- 
test castings is alloyed in the ladle. 

Previous to installation of the forehearth at 
the 60-inch cupola, metal was tapped directly 
to the pouring ladles or occasionally to a mix- 
ing ladle. One pig of fused soda ash per ton of 
metal was used in the cupola then as now to add 
fluidity to the slag. The following gives the op- 
erating data for that period: 

Cupola Charge 


Foreign scrap and returmns........................:.0000.90 per cent 
267 pounds per ton 
60 pounds per ton 
2 pounds per ton 


Melting temperature over 2700 degrees Fahr. 
Average Analysis of Castings 
Sections Sections/ Sections/ 
to l inch lto2inches 2 to10 inches 
Per Cent Per Cent Per Cent 


1.8-2.0 1.5-1.8 
Manganese ........ 0.8-1.0 O.8-1.0 0.8-1.0 
Phosphorus 

(maximum) ...... 0.23 0.23 0.23 
Sulphur ........ 0.09-0.11 0.09-0.11 0.09-0.11 


In sections 2 to 10 inches, the silicon is reduced ac- 
cording to the size of the section. 

After installation of the forehearth in 1927, 
cupola operation was unchanged, except for the 
mixture. In starting the heat the metal is al- 
lowed to accumulate in the cupola until it 
reaches the level of the slag hole as before, after 
which the tap hole is opened and metal contin- 
ues to flow direct from the cupola into the fore- 
hearth throughout the balance of the heat. Fore- 
hearth is heated thoroughly with an oil-burner 
before making the first tap, which generally is 
sufficient to fill the forehearth about half full. 


Tue Founpry—July, 1932 


48 Cupola. 
Ste 
: thir loose Brick Cover 
| 
| 
35 
tapped t SS 
a ta @s in requiar practice ax 
2- for continuous front slagging build Se 


up cupola spout and dam upiron to 
prevent blowing at tap hole 
as indicated by dottéd lines. 

> £ 


| loose Brick Cover 


4 
Ler 
4 4 Tap Holes 


Upper hole for 
continuous tapping 
lower hole for 


‘ Drain hole intermittent tapping 
Capacit 
Sectional Elevation Upperhoie 3280 /bs 
lower hole-2500 105. 


Designed for 48inch cupola - may 
be used with intermittent tappiri 
‘Lower tap hole* or for continuou 
flow ‘Upper tap hole” 


Se $$ 
st So, 
8 


Sectional Elevation 88" 


Fig. 2—Diagram showing construction of the forehearth 
designed for the 48-inch cupola 


Two pigs of fused soda ash, 4 to 5 pounds, are 
used regularly per ton of metal. These are 
added on the stream of iron in the cupola spout 
and flow into the forehearth. Addition of the 
flux is timed roughly in proportion to the rate of 
flow of iron from the cupola. With the first 
tap, several tons pass into the forehearth rap- 
idly and larger quantities of flux are added 
at that time, which builds up a bath of slag and 
gives continuous refining of metal. Later, after 
the head of iron is out of the cupola, additions 
are made at regular intervals. Operating data 
for 60-inch cupola with forehearth follows: 
Cupola Charge 


35-40 per cent 
Foreign scrap and returns............ 65-60 per cent 
60 pounds per ton 
267 pounds per ton 
Fused soda ash in cupola........ 2 pounds per ton 


Fused soda ash in forehearth....4-5 punds per ton 

Analysis of the castings remained the same 
as that indicated previously, with the exception 
that sulphur was reduced to 0.06 to 0.07 per cent. 

Temperature of metal from the forehearth 
showed about the same as that formerly ob- 
tained at the cupola spout, namely over 2700 de- 
grees Fahr., despite the general belief that the 
use of a forehearth tends to cool the metal. With 
continuous flow of iron and slag from the cu- 
pola, bed coke, formerly covered over with slag 
and iron, is open for combustion, resulting in 
superheating the iron in the cupola and off-set- 
ting any temperature loss in the forehearth. 
Furthermore, action of fused soda ash in these 
quantities helps the (Please turn to page 48) 
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Steel Founding in America 


Castings have appearance and cleaning quality 


equal to highest standard of other countries 


By F. A. MELMOTH 


y ATURALLY bonded sands are available in 
America, and are of stated good quality, 
but the great bulk of the molding sand 

used in steel foundries is synthetic; that is, it is 
composed of a base of highly pure silica sand, to 
which is added the necessary bonding material. 

American mentality always leans toward 
standardization, and in sand preparation for 
castings this inclination is prominent.  Instru- 
ments have been devised and are in constant use 
to test all sands for permeabiity and bond 
strength. 

Care in selection of base silica sand, and 
quired binder, with consistent checking of each 
consignment, together with testing methods, in- 
sures sand to molders within practical limits of 
constancy in those factors controlling satisfac- 
tory production of steel castings. 


re- 


Foundry Sand Is Renovated 


Almost all steel foundries employ some meth 
od of renovation. Both screening and pneu- 
matic removal of fines are used widely. It is 
realized that only thus can consistent behavior 
be expected from molding sand. As a 
quence, large proportions of used sand appear 
in the facing sand mixtures, and economy in fac- 
ing sand cost thus is secured. 

So far as the author is aware, 
equivalent of the European Compo in use in 
American steel foundries. Sand mixtures 
varied to suit varying sizes of castings, but even 
for large castings it has been found unnecessary 
to resort to composition molds. 

Viewed from the standpoint of obtained re- 
sults, the author would say that steel castings in 
American foundries he has visited 
appearance and easy cleaning quality well up to 
the highest standard exhibited by other coun- 
tries. Requirements of surface finish are just as 
strict as those existing elsewhere, and the indus- 
try as a whole is meeting those requirements. 

The answer to the whole question is found in 
an insistence on regularity; regularity of origi- 
nal sand; regularity in its preparation; and regu- 
larity in the making molds. To that end, all 


there is no 


possess an 
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efforts are bent continuously, and research to im- 
prove that factor of regularity is being carried 
out consistently. 

At one time, the cleaning room was in the 
nature of a bottle neck in most steel foundries. 
It now is realized fully that the ultimate result 
of any production scheme in the foundry itself 
is nullified entirely by inefficient cleaning room 
arrangements, and attention 
given to ensuring equal speeds of 
casting production. 

Efficiency in that depends upon two 
main points. Cleaning being a purely mechani- 
cal series of operations, mechanical efficiency in 
the plant used is a prime essential. Modern 
equipment therefore is all designed with a view 
to decreased handling. 

However, a factor of at least equal effect has 
been in operation outside the volition of the 
cleaning room itself. Next to performance in 
service, or characteristics revealed by machining 
operations, the foundry’s own cleaning 
room is the index to efficiency of the foundry. 

It has been said that the cleaning 


has been 


cleaning to 


close 


respect 


steel 


roots 


. 5—The electric furnace enables many varied analysis 
of steel to be produced in small quantities 
Tut 
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possesses no problem of its own; they are all in- 
herited. Sand and metal control, improved 
methods of heading and gating in the foundry 
by producing castings easier and cheaper to 
‘lean, have dealt largely with problems at one 
time associated with cleaning steel castings. 

It also has become common practice to con- 
sider economics of the cleaning room when plan- 
ning methods of gating and feeding. A mental 
viewpoint which, includes the cleaning room, de 
veloped in the minds of foundry operatives re- 
sponsible for casting methods, can do more to 
reduce cleaning room costs than any other single 
factor. 

Almost all steel castings made in this country 
are subjected to some form of heat treatment. 
Engineering development, which calls for in- 
creasing performance capabilities, has rendered 
this an almost universal necessity. It is realized 
that in the as cast condition a large part of the 
potentialities of performance of a steel casting 
remains locked up and unavailable in service, 
able only to be freed by adequate structural 
modification through heat treatment. 


Use Every Form of Heat Treatment 


For specific purposes, every modification cov- 
ered by the term heat treatment is in use regu 
larly, ranging from straight annealing, through 
normalizing, or normalizing followed by a draw, 
to liquid quenching and the necessary draw. Effi- 
cient treatment demands good equipment, and 
American steel foundries as a whole possess fur- 
naces of very satisfactory type. Designed for 
even heat distribution, and efficiently insulated, 
they commonly are both efficient and economical! 
in use. Automatic temperature control is popu- 
lar, and is indeed almost a necessity. 

Related to heat treatment, is the question of 
demanded specifications. 

A perusal of the more common ones indicates 
that for equivalent purposes American specifica- 
tions are no less severe than those operating in 
other countries. 

Dealing specifically with steel castings, it is 
noteworthy that there is a greater insistence on 
yield point and reduction of area in American 
specifications. This is significant, in that it is the 
common belief that these two factors are of great 
importance, and are real indications of quality in 
the product. It is certain that their relation to 
heat treatment is significant, as in mild steel 
castings no other factor so quickly indicates 
either the absence of treatment or its unsatis- 
factory performance. 

Few foundries limit production to plain car- 
bon steel castings. All the commonly accepted 
alloy steel compositions are available in casting 
form, and indications are favorable to an in- 
crease in their use. Knowledge of the behavior 
of alloy steels in casting form is not too plenti- 
ful but is continuously being accumulated. 
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Fig. 6—Due to development of equipment, the cleaning 
room has ceased to be a bottle neck in the foundry 


The ideal method of fitting the steel to the job 
is developing, and the wide range of varying com- 
positions, each possessing individual character- 
istics, gives the designer a great field of choice. 
It is now fully realized that performance value 
of an alloy steel is not indicated by composition 
data alone, but that each type calls for suitable 
heat treatment. 

Engineering development in the United States 
is rapid indeed, and the steel founder, if he is to 
keep his place as a supplier of materials, has to 
face the fact that materials of special capability 
continuously must be forthcoming. High speeds, 
high pressures, and high temperatures, and light- 
ness in moving parts are the order of the day. 
That these demands are being met continuously 
and in the main satisfactorily, indicates a 
healthy condition of growth of special steel 
knowledge on the part of steel foundrymen, 


Alloy Steels Constantly Increasing 


At the present time there is a plethora of 
types of alloy steel available for use in steel cast- 
ings, and their number is increasing constantly. 
Physical characteristics in many cases duplicate 
one another, and often the use of a certain stee! 
for a particular purpose is controlled by either 
the desire of the purchaser or the individual 
opinion of the manufacturing foundry. 

The following list gives some little idea of the 
many types most commonly in use: 

Structural and General Engineering Purposes: 
1. Carbon-Molybdenum; 2. Carbon-Vanadium; 
3. Nickel; 4. Nickel-Manganese; 5. Manganese- 
Molybdenum; 6. Nickel-Chrome—with varying 
nickel content up to 32 per cent; 7. Nickel-Van- 
adium; 8. Chrome-Vanadium. 

Combined High Temperatures and Pressure: 
1. Nickel-Chrome; 2. Nickel-Chrome-Molybden- 
um. 

Resistance to Abrasion: 1. Manganese steel; 
2. High Carbon Nickel- (Please turn to page 53) 
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Recover Dust in Sand Spun Plant 


Apprehension, collection and disposal of dust 


problem solved by American Cast Iron Pipe Co. 


By S. D. MOXLEY 


N THE manufacture of cast iron pipes by the 
centrifugal sand spun method, one of the 
most important features is the selection, sep- 

aration and control of sand for the refractory 
mold. No less important from the standpoint 
of cleanliness of plant and surrounding com- 
munity is the apprehension, collection and dis- 
posal of dust arising from various operations. 

The refractory mold lining is silica sand witha 

relatively large amount of clay-wash (yellow 
field clay) added for strength. The mold is 
faced with pulverized coke in a wash as in ordi- 
nary pipe foundry practice. The condition and 
characteristics of the sand must be suitable to 
withstand molten iron at considerable pressure 
and to allow for rapid escape of gas and steam 
during the casting operation. To maintain these 
qualities the fine particles of sand, burned clay 
and blacking must be removed constantly in 
varying amounts to meet the various molding re- 
quirements. 


Ratio of sand to iron cast is approximately 


1'» to 1 with a shakeout temperature of 600 de- 
grees Fahr. Sand is retempered and used every 6 
to 8 hours. This severe service creates large 
amounts of extreme fines, and the flakey nature 
of the clay particles makes collection and han- 
dling difficult. 


Remove Fines from Sand 


Practically all sand handling and condition- 
ing machinery is equipped with hoods connected 
by air ducts to the dust collectors. A suction 
velocity of 300 to 500 feet per minute in all hood 
openings is maintained to prevent dust escaping. 
At several points in the system a current of air 
is passed through the stream of hot sand to re- 
move the fines and impalpable particles. 

After a thorough study of the problem and 
equipment available it was decided to use bag 
type cloth screen filters to effect the removal and 
collection of fines. Two 16 compartments units 
were installed, as shown in the accompanying 
illustrations, each handling approximately 20,- 
000 cubic feet per minute. These units were 
connected in series with sand traps to the trunk 
lines leading from the plant. The heavier par- 


Fig. 1—View showing outlet 
manifolds and fans of the two 
16 compartment filter units. 
The equipment uses a bag 
type cloth screen filter 
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ticles settle in the sand trap and balloon intake 
manifold, are collected and conveyed in screw 
type conveyors to the discharge spout. Dust 
laden air passes from the intake manifolds into 
the filter compartments where dust is collected 
on the inside walls of the bags and the cleaned 
air is drawn through and out the exhaust mani- 
fold to the fan and thence to the atmosphere. 

Each compartment is equipped with an auto- 
matic shaking device, adjustable for frequency 
and duration of shaking periods. During the 
shaking period the direction of air is reversed. 
The dust removed from the bags is precipitated 
in the filter hoppers and discharged into the 
screw conveyor below. As only one of the 16 
compartments of each unit is shaken at a time, 
the fluctuation of the static suction of the total 
unit is a minimum. 

Much trouble was experienced in disposing of 
the collected dust, due to the nature of the ma- 
terial and distance to be conveyed. Tank wag- 
ons were used first to prevent escape of dust in- 
to the atmosphere en route. This method was 
found impracticable. The dust packed to such 
an extent that it had to be dug out at the un- 
loading point. 


Agitate Water Mechanically 


A mechanically agitated water tank to receive 
the collected dust from the screw conveyors was 
installed and found entirely satisfactory. The 
tank has sufficient water capacity to receive 
eight hours run of dust (2000 to 3000 pounds per 
hour) and hold it in suspension. The dust is dis- 
charged into the agitated water through flared 
submerged spouts which form air seals for the 
screw conveyors. After each 8-hour working 
period, the water and dust sludge is delivered to 
settling ponds by a suitable sludge pump. It is 
not necessary to shut down the system during 


lable I 


Details of Operation of Dust 
Collecting Units 


East West 
Side Side 
Total passing 325 mesh sieve 53.4 60.0 
Total passing 200 mesh sieve 74.8 78.0 
Total passing 100 mesh sieve . &98 92.5 
Total passing 40 mesh sieve 98.0 99.6 
Static suction at fan, (inches water) 614 614 
Static suction at manifold (in. water) 1% 1% 
Static drop through filters (in. water) 4%, 5 
Temperature air in intake (degrees 
Fahr.) 117 185 
Temperature air in outlet (degrees 
Fahr.) 109 149 
Temperature drop in filter (degrees 
Fahr.) 8 
Dew point (degrees Fahr.) 82 96 
Safety margin over dew point (degrees 
Fahr.) ; 26 58 
Area bag surface, square feet 5280 5280 
Air handled, cubic feet per minute 23.500 16.000 
Air per square foot filter, cubic feet per 
minute 4.4 3.0 
Brake horse power of fan . 43.0 31.4 
Dust collected per minute, pounds 14 27 
Grains per cubic foot air : 4.1 11.8 


Dust was taken from each screw and represents the 
total collection of sand traps and filters. 
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Fig. 2—Diagram showing the layout and construction of 
the filter units, fans and the mixing basin 


this operation. The screw conveyors only, are 
stopped for a few minutes. This arrangement 
has solved a very difficult problem. 

It will be noted from the accompanying table 
that the bulk of the load and temperature (11.8 
grains and 185 degrees Fahr. temperature) is 
handled by the west unit. This is due largely to 
shop conditions changed since the installation 
was made. Two schemes now are under consid- 
eration for dividing the dust load and tempera- 
ture equally between the two units. One scheme 
would change some of the air ducts leading two 
the various points of collection. The other would 
provide a single mixing chamber connected tu 
both filter units. 


Unit Operates Continuously 


After 20 months operation this equipment has 
proven satisfactory in every respect. The guar- 
anteed efficiency was 99 per cent. This feature 
is difficult to check, but it is believed that this 
efficiency is exceeded. There is no dust visible 
in the discharge from the fans. Ability to func- 
tion at continuous 24 hour operation is essential 
to the plant requirements. 

The unit construction which allows isolation 
of individual compartments for bag replacement 
or repairs during the operation is a striking ad- 
vantage which eliminates costly shut-downs. It 
is interesting to note that notwithstanding the 
extremely abrasive material and comparatively 
high dust content of the air at high temperatures, 
bags give efficient service for 15 to 18 months. 
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uestions and Answers 


Covering important problems found in 


all phases of modern foundry practice 


department includes problems relating 

to metallurgical, melting and molding prac- 
tice encountered in making castings. Questions 
addressed to the Editor of The Foundry will be 
answered by members of the editorial staff, sup- 
plemented where occasion requires by the fol- 
lowing advisory staff: Steel, John Howe Hall: 
Malleable, H. A. Schwartz; Gray Iron, John W. 
Bolton; Nonferrous, Charles Vickers. 


Magnesium Is Used as 
Alloying Agent with Aluminum 


What proportion of magnesium should be used with 
alum'num as a deoxidizer? Also, what results can be 
expected from using that metal in this way? 


Magnesium is not used as a deoxidizer in 
aluminum, but rather as an alloying element. 
However, some observers claim that 0.10 per 
cent magnesium added to aluminum causes 
greater fluidity and, with thin sections and com- 
plicated shapes, decreases the misruns. Several 
patented aluminum alloys containing about 0.25 
per cent magnesium have high strength and 
toughness, which is obtained by proper heat 
treatment. One of these alloys contains 10 per 
cent copper; 1.25 per cent iron; and 0.25 per cent 
magnesium, and may be purchased from the pro- 
ducer for foundry use. Another alloy contains 
a similar amount of copper and magnesium, but 
no iron. 


Base Melting Capacity 
On Cross Section of Cupola 


What is the melting capacity of a cupola 26 inehes 
diameter inside the lining? At present the iron comes 
I should like to see it 


hot enough, but come faster. 


Hot iron is the principal consideration. If 
your cupola is performing satisfactorily in that 
respect, it is doubtful if you can improve on it. 
Theoretically a cupola should deliver 10 pounds 
of iron per hour per square inch of area at the 
melting zone. That is the accepted rule on 
which to base calculations, but many variables 
incident to individual construction and operation 


may affect the result. The area of a circle is 
found by multiplying the square of the diame- 
ter by 0.7854. Thus the area of a 26-inch diam- 
eter cupola is 26 x 26 x 0.7854 530.9304 
square inches. This area in turn multiplied by 
10 is 530.9304 x 10 5309.304 the number of 
pounds per hour which the cupola theoretically 
is capable of melting. However, in actual prac- 
tice it has been found that an output of 8 pounds 
per square inch per hour is nearer the mark 
than 10. Thus the formula becomes 26 x 26 x 
0.7854 x 8 4247.4432, or approximately 2 tons 
per hour. 


Steel Pinholes Caused 
By Improper Sand Conditions 


We are sending a specimen which is a fair example 
of a run we have had for a number of days. Dry or 
green sand, with or without cores, produces the porous 
condition. Our practice is ae‘d electric. No change in 
melting methods or materials used has been made from 
our previous practice which has given good results. Our 
facing is quite open and the backing sand on 

per cent 100 mesh; 22 per 
passes 80 mesh; 72 per cent passes 40 mesh, and 6 per 
cent remains on the 3) mesh sieve. Moisture is 4 to 6 
per cent. made in green sand 
with an oil sand core, and poured at 2700 degrees Fahr. 
We notice a restless condition of the metal as it enters 
the riser. Though the casting is porous, generally but 
not always, around the riser and through the cope, the 
riser itself is free from porosity. 


screen 


test shows 6 passes cent 


Specimens sent were 


Examination of the specimens indicates pin- 
holes are due to molds being too wet, or too hard 
and tight, or both. Defects are not of the type 
which are due to gases in the steel. No figures 
are given on the strength or permeability of 
either the facing or the backing sand, and screen 
test mentioned does not give a true picture of 
the size of the sand. You do not state whether 
the moisture content of 4 to 6 per cent applies 
to the facing or the backing sand, but we assume 
that it is the backing sand. If the facing sand 
is as moist as that, you need look no further for 
the cause of the pinholes. 

While you state that the facing is quite open, 
it should not be forgotten that an open facing 
will not vent freely if the backing sand behind 
it is tight. In fact a mold made with an open 
FouNDRY 
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facing and a tight impervious backing sand is 
almost worse than one with a tight facing. The 
fact that pinholes are more abundant immedi- 
ately around the riser than elsewhere on the cope 
side is likely due to the fact that the sand is 
rammed extremely tight, and probably made ex- 
tra wet by the molder at that point in fixing up 
the mold after the cope has been lifted off. 


Steel Added to Charge 
Does Not Affect Annealing 


Have you data regarding annealing of cast iron con- 
taining 25 per cent steel in the mix, for the relief of 
strains, ete.? Is there any data available on the an- 
nealing of cast iron with various percentages of steel 
in the mix? 


There should not be any great difference in 
temperatures required to anneal castings con- 
taining different percentages of steel in the mix, 
unless the quantity of steel is such as to change 
the structure of the iron from gray to mottled 
or White fracture. In those cases the tempera- 
ture will have to be considerably higher. 

Annealing to relieve strains usually is carried 
out at 900 degrees Fahr. To soften the iron 
completely the temperature should be over 1350 
degrees Fahr. Partial softening can be accom- 
plished somewhat below 1350 degrees Fahr., but 
total softening needs 1400 to 1500 degrees Fahr. 
If chilled or mottled iron is to be annealed the 
temperature usually is 1600 to 1700 degrees. 


Blast Furnace Metal 


Is Not Poured into Castings 


Can you give me any information on using metal 
direct from the blast furnace for pouring castings in the 
foundry? I have in mind particularly utilization of this 
metal in a radiator foundry designed for the production 
of 400 tons of castings per day. 


Probably at one time or another in his career, 
every foundryman engaged in melting large 
quantities of gray iron has speculated on the pos- 
sibility of utilizing molten iron direct from the 
blast furnace and thereby cutting out all the in- 
termediate expense of casting the iron into pig 
molds, stacking, shipping, weighing and remelt- 
ing in the cupola. In some foundries particular- 
ly those connected with large iron and steel 
plants, direct metal from the blast furnace is 
used for pouring ingot molds, stools and many 
of the large rough castings. 

In a few instances courageous managers of 
plants engaged in the production of other lines 
of castings have spent considerable sums of 
money in trying to develop a method whereby a 
certain amount of direct metal could be added to 
cupola melted metal and used as a mixture in 
that manner. With one notable exception all 


these attempts have been abandoned either as 
impossible, or, economical. 


Usually a combina- 


Tue Founpry—July, 1932 


tion of mechanical trouble, and cold metal con- 
demned the method and forced it into the dis- 
card. 

In the Ford process as practiced in the past at 
the Rouge plant, blast furnace metal and cupola 
metal in the approximate proportion of 40 per 
cent of the former and 60 per cent of the latter 
were poured into a 400-ton mixer. From the 
mixer the metal is removed 15 tons at a time 
and dumped into an electric furnace where it is 
raised to a proper pouring temperature. It is 
taken from the electric furnace in 1-ton ladles 
and distributed by monorail to the various pour- 
ing stations. A detailed, illustrated description 
of the installation and process was published in 
THE Founpry, Sept. 15, 1927. 


Austenitic Cast Lrons 
Contain High Nickel Content 


A few months ago I saw reference to austenitic cast 
irons, and I would like to obtain further information on 
that material. 

Austenitic cast irons are obtained through the 
use of high nickel content. One commercial 
grade of that iron contains from 12 to 15 per cent 
nickel, 5 to 7 per cent copper, and 1.50 to 4.0 
per cent chromium. Total carbon content will 
range from 2.75 to 3.10 per cent; silicon from 
1.25 to 2.0 per cent, and the manganese around 
0.60 to 0.80 per cent. 

Austenitic cast irons of that composition are 
claimed to be considerably more corrosion re- 
sistant to many media than plain cast irons, and 


Night view of the beautiful Westinghouse memorial in 
Schenley park, Pittsburgh. The monument is of cast bronze 


with gold leaf lavishly employed 
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are said to possess good resistance to 
growth and scaling up to 1500 de- 
grees Fahr. The irons are nonmag- 
netic, and have a coefficient of ther- 
mal expansion for temperatures up 
to 1100 degrees Fahr. about 50 per 
cent greater than ordinary irons. 


Pure Copper Used 
For Anodes in Plating 


We would like to obtain the formula 
used in making copper anodes. 


About the best copper anodes are 
made from electrolytic cathodes by 
cutting them up to size. Copper cath- 
odes have high conductivity and the 
little lumps and other inequalities that 
exist on the sheets increase the anode 
surface. Also, rolled copper’ sheets 
or rods of high conductivity are used. 

Cast anodes usually are less pure 
as the copper must be deoxidized to 
obtain solid castings. The conduc- 
tivity may be anything depending on 
what has been used to deoxidize the 
copper. The addition of about 3 per 
cent zine will give a solid cast anode 
of nice appearance, and in case of 
anodes used for brass plating, would 
probably be quite satisfactory. For 
high grade cast anodes melt electro- 
lytic copper and deoxidize it with 4 
ounces of silicon-copper containing 10 
per cent silicon per 100 pounds of 
metal. 


Patternmaking Gear 
Data May Be Obtained 


As a patternmaker I found a re- 
cent article in THE Founpry by 
J. G. Fitzpatrick on the construction 
of a worm gear and worm, clear and 
instructive. Have you ever covered 
the layout and construction of other 
types of gearing from a_ pattern- 
maker’s standpoint? I shall ap- 
preciate any advice on where I can 
secure this information. 


Articles on gear making from the 
patternmaker’s standpoint have ap- 
peared frequently in Thr Founpry. 
In the Aug. 15, 1928 issue a detailed 
description of laying out and construc- 
ting a bevel gear was presented. A 
similar article dealing with shop fea- 
tures of a rack and pinion was pub- 
lished in the Dec. 1, 1929 issue. Prae- 
tically all text books dealing with pat- 
ternmaking devote one or more chap- 
ters to the theory and construction of 
gears. 

The Foundrymen’s Handbook, a 
complete reference library for all those 
engaged in the casting industry de- 
votes 40 pages to references for pat- 
ternmakers: This patternmaker’s sec- 
tion includes material under the fol- 
lowing heads: Recommended pattern 
equipment, care of glue in the pattern 
shop, board feet in pattern lumber, 
lengths of chords for spacing circles, 
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chords of angles from 1 to 90 degrees, 
table dimensions of polygons, outside 
diameter of polygons, lengths of sides 
of polygons, patternmaker’s table for 
rounding corners, standard method for 
dimensioning diameters, standard 
method for dimensioning radii, pat- 
ternshop geometry, tapers and angles, 
table of sines, tangents, chords and 
circular ares, finding lengths of chords, 
standard foundation washers, standard 
wood washers, epicycloidal gear teeth, 
miscellaneous data for the pattern- 
maker, barrel patterns. A colored in- 
sert shows the standard pattern colors 
adopted by the joint committee on pat- 
tern equipment standardization. 


Chromium Hinders 
Graphitization Process 


We operate a malleable foundry 
using a duplex process, and would 
like to know what annealing cycle 
will be satisfactory for iron con- 
taining 2.80 to 3.10 per cent carbon; 
0.80 to 0.20 per cent silicon; 0.30 
per cent manganese; 0.10 per cent 
phosphorus; 0.02 to 0.10 per cent 
sulphur, and 0.05 per cent chromium. 
Will any difficulty be experienced in 
annealing malleable without = sul- 
phur, and what change in process 
is recommended when chromium is 
z.dded to the iron? 


Cupola malleable usually requires 
higher temperatures in annealing than 
those used with air furnace iron. 
Therefore, it is suggested that the 
holding temperature be maintained at 
1700 to 1750 degrees Fahr. for about 
45 to 60 hours. The proper length of 
time will have to be determined by 
removing test bars at regular inter- 
vals from the annealing oven for a 
number of heats, and noting the prog- 
ress of graphitization. Then the tem- 
perature is lowered at the rate of 8 to 
10 degrees per hour to 1275 degrees 
Fahr. When that temperature is 
reached the doors are opened. 

While it is possible to produce mal- 
leable iron in the duplexing process 
through desulphurization with a _ sul- 
phur content as low as 0.01 per cent, 
desulphurization usually is not car- 
ried beyond 0.04 per cent as no ad- 
vantage is obtained. Since it is com- 
mercially impracticable to produce iron 
without sulphur that mentioned in 
your analysis, should produce no diffi- 
culty in annealing the iron. Sulphur 
and manganese retard graphitization. 
With low sulphur part of the retard- 
ing influence is removed, and it is 
suggested that you reduce the mangan- 
ese accordingly using Gilmore’s form- 
ula which appeared in the Sept. 15, 
1927 issue of THe Founpry. His form- 
ula for cupola melted malleable is that 
the manganese should equal 1.7 
times the sulphur content plus 0.2. 

Chromium stabilizes the carbide 
formation, and for that reason is not 
a welcome addition to malleable cast 


iron as it hinders graphitization al 
though it is said to increase thi 
strength. Considerable difference o! 
opinion exists as to what constitute: 
the limiting amount before annealin; 
difliculty is encountered. Some state 
that 0.01 per cent is harmful, an 
others say that the chromium conten 
may be as high as 0.07 per cent. Schue; 
and Stotz in Der Temperguss mentio1 
a heat of malleable iron containing 
0.08 per cent chromium which re 
mained hard in the center after an 
nealing, and required many replace 
ments due to complaints on toughness 
and inferior machinability. Since 
there is a difference of opinion on the 
amount of chromium which the iron 
may contain, you will have to deter- 
mine by experiment just what changes 
in annealing practice may be neces- 
sary. If the amount of chromium 
(0.05 per cent) contained in your prod 
uct appears to retard graphitization, 
it will be necessary to extend the time 
of holding, or perhaps increase the 
temperature. 


Pressure Is Too 
High for Good Practice 


We operate a 42-inch cupola 
with six 4 x 15-inch tuyeres lo- 
cated 14 inches above the _ bot- 
tom. Our gages show 14 ounces 
blast pressure and a volume of 
3400 cubic feet per minute. We 
use by-product coke of the follow- 
ing analysis: Carbon, 90 to 92 
per cent; sulphur, 0.55 to 0.65 
per cent; ash, 7 to & per cent; vol- 
atile matter, remainder. How 
does this check up with average 
practice? 


Theoretically 160 pounds of car- 
bon and 1840 pounds of air at 60 
degrees Fahr., are required to melt 
1 ton of iron. At 60 degrees Fahr., 
1840 pounds of air equals 24,000 
cubic feet. With coke containing 90 
per cent cgrbon 160 pounds of car- 
bon means 177 pounds of coke. A 
42-inch diameter cupola inside the 
lining has a melting capacity of 14,- 
000 pounds, or 7 tons per hour. 
Therefore, the amount of air re- 
quired may be set down as: 24,000 

7 — 60 or 2800 cubic feet per 
minute. 

However, in practical operation it 
has been found that all the air 
driven into the cupola is not util- 
ized. For that reason it is custom- 
ary to reckon the amount of air re- 
quired to melt 1 ton of iron as 30,- 
000 cubie feet instead of the theo- 
retical 24,000 cubie feet. Reduced 
to cubic feet per minute, this will 
work out as 3500, only a little more 
than you are using at present. How- 
ever, and this applies particularly to 
semisteel mixtures, your blast of 14 
ounces is too high and this increases 
the tendency of the iron toward 
hardness and shrinkability. A pres- 
sure of 10 to 12 ounces is sufficient. 
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—Courtesy Charles Perry Weimer 


ARBON in highly super-heat- 
ed electric furnace iron is dis- 
solved intimately in the liquid 
and on cooling precipitates graphite 
in small and nodular rather than in 
flakey form. This condition exists 
if the metal is allowed to cool na- 
turally to the desired pouring tem- 
perature. However, with addition 
of metallics containing graphite in 
the large flake form, including pig 
iron, cupola iron or ferro-alloys, the 
graphite in the entire bath of elec- 
tric furnace iron will reverse to the 
familiar flakey cupola form. 
Introduction of a new cast alloy 
steel guide shoe permitted 
economies in seamless pipe manu- 
facture, Reports indicate the average 
life of guide shoes approximately 3 
hours and that a shut down of the 
mill for about 15 minutes was ne- 
cessary in changing shoes. The new 
development is said to enable the 
mill to run as high as 8 turns or 10 
hours before making a change. 


DEAL open-hearth bottom mate- 
rial, comments an open-hearth 
steelmaker, is commercially pure 


magnesium oxide and the older the 
bottom becomes, the more the nor- 
mal penetration of iron oxide in the 
bath lowers the fusion point. There- 
for any calculated thermal conduc- 
tivity should take into consideratiou 
a sufficient allowance for this par- 
ticular condition. 

Rustless scrap now is being melt- 
ed without changing its chemical 
composition in electric furnaces of 
the coreless induction type. The 
melting chamber is lined with a basic 
refractory composed of 60 per cent 
magnesia and 40 per cent alumina 
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At Short Range 


which is resistant to slag and 
neither expands nor contracts to any 
great extent through the range of 
room to pouring temperatures. In 
one installation 76 4-ton heats of 
stainless steel valued at $112,v000 
were poured from one lining. 
+ 
A large electrical firm operating its 
own foundries has eliminated molding 
difficulties, and in some instances re- 
duced molding costs considerably by 
submitting all engineering drawings 
for castings to a foundry expert. He 
checks them from the molding view- 
point, and suggests changes which 
will simplify the production problem. 
ey automobile manufacturer 
is using a combined front 
wheel brake drum and hub cast in 
one piece. The standard mate- 
rial is malleable cast iron and con- 
tains 2.00 per cent carbon, and 1.75 
per cent silicon which is subjected 
to an S&-hour anneal, To obtain 
higher brinell hardness 0.25 per cent 
malleable is added to that base mix- 
ture. Another variation is the addi- 
tion of suitable amounts of copper 
and manganese to the base iron. All 
irons mentioned are annealed for 
S-hours. 


A producer of electric furnace 
castings experiencing great difficulty 
obtaining 3.40 total carbon in 2.60 
silicon iron after experimenting with 
many kinds of recarburizing com- 
pounds finally chose tar plant soft 
pitch coke after which they were 
able to obtain carbons ranging 3.50 
to 3.65 with silicons ranging 2.50 
to 2.70. They report that the in- 
herent surface chill hardness also 
disappeared after using the soft 
pitch coke. This company employs 
30 per cent steel in its charges. 


In a prominent Midwest steel 
foundry the labor of handling the 
charges for an electric furnace is re- 
duced to a minimum by the use of a 
slanting platform in the stockyard. 
This platform is divided into several 
compartments for the reception of 
various classes of materials. These 
materials are unloaded from the in- 
coming railroad cars by a magnet at- 


tached to acrane. A long steel plate 
charging pan, loaded on a buggy is 
laid alongside the platform and 
loaded by an employe who pulls the 
loose material down with a long hook. 
Gravity does most of the work. When 
the pan is loaded it is pushed close to 
the furnace where it is picked up by a 
crane and where the nose is inserted 
in the charging door of the furnace. 
The after end then is elevated and 
the charge slides into the furnace, 

ECAUSE its 

ling small 
is unusuaily southern 
manufacturer of pipe and fittings 
recently purchased pickling baskets 
fabricated from monel metal, The 
castings are dipped first in 5 per 
cent sulphurie acid solution at 70 
degrees Cent. for 5 minutes, then 
washed in water. Next they are 
dipped in 4 per cent hydrofluoric so- 
lution at 60 degrees Cent. for 45 
minutes, then washed in water. 
Finally, they are dipped in a 12 
per cent muriatic acid at 50 degrees 
Cent. for 3 minutes. In each of 
these operations the baskets are re- 


pick- 
fittings 


practice in 
gray iron 


severe, a 


volved end over end to permit the 
fittings to receive the full effects of 
the acid. From present indications 
monel metal will meet these extreme 
service conditions successfully. 

+ 


Manufacture of camshaft, crank- 
shafts, a new line of products for the 
Campbell, Wyant & Cannon Found- 
ry Co., Muskegon, will be started 
soon on a production basis. A new al- 
loy gray iron, to be known as “‘Bro- 
seral” has been developed during 
the past six months to be used in the 
new products. 


| Viewing Foundry Developments 
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Men of Industry 


Whose Activities Are Making Foundry History 


R. Rowinson, for the past 

13 months foundry engineer, al- 

loy foundry, Babcock & Wilcox 
Co., Barberton, O., recently resigned. 
Mr. Robinson received his €ngineer- 
ing education at the Virginia Poly- 
technic institute and then became 
connected with the Duquesne Steel 
Foundry Co., Coraopolis, Pa. as metal- 
lurgist, where he remained for 11 
years. From 1918 to 1920 he was 
metallurgist for the Philadelphia Roll 
& Machine Co., Philadelphia and was 
engaged in the production of alloy 
iron and chilled iron rolls. He then 


Samuel R. Robinson 


became foundry superintendent fo 
the Paper & Textile Machine Co., San- 
dusky, O. remrining with that com- 
pany until 1922. From 1922 to 1931 Mr. 
Robinson was foundry manager and 
metallurgist for the Industrial Brown- 
hoist Corp., Bay City, Mich. 


“~ 


FRANK BRUNSON recently assumed 
the management of the Centerville 
Foundry & Mfg. Co., South Eighteenth 
street, Centerville, Ia. 


D. V. Suervock, for the past ten 
years superintendent of the Strong 
Steel Foundry Co., Buffalo, is now at- 
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filiated with the Union Steel Casting 
Co., Pittsburgh as general superin- 
tendent. 


“ 


Wituiam L. Dirées, formerly vice 
president in charge of engineering 
Mackintosh-Hemphill Co., Pittsburgh 
is now affiliated with the Pittsburgh 
Steel Foundry Co., Glassport, Pa., as 
vice president. 


“~ 


A. CLARK Moore has been made 
president of the Chicago Railway 
Equipment Co., Chicago, succeeding 
the late Edward B. Leigh. Mr. Moore 
has been identified with the company 
since 1921, serving as vice president 
until his promotion to executive vice 
president in 193 


W. W. MAacMILLEN, purchasing agent, 
National Malleable & Steel Castings 
Co., Cleveland, was officially presented 
with the Institute of Scrap Iron and 
Steel award for 1931 at the banquet 
of the National Association of Pur- 
chasing Agents at Detroit, June 6. 
Mr. MacMillen received the award as 
the individual who made the outstand 
ing contribution to the progress and 
welfare of the scrap industry during 
1931. 


A 


Levi Henry Burkuarr, 21 years of 
age and educated in the Birdsboro, 
Pa., public schools, won the first prize 
in the annual contest for steel foundry 
apprentices conducted by the A.F.A. 
during the Detroit convention. Mr. 
Burkhart, employed in the foundry de- 
partment of the Birdsboro Steel Foun- 
dry & Machine Co., Birdsboro, as an 
apprentice molder, and competing not 
only with open-hearth foundrymen, 
but also those in the electric furnace 
divisions, produced the finest speci- 
men crankshaft exhibited. Pattern 
was supplied by the association. Last 
year the Birdsboro company won third 
honors in the steel apprentice contest. 


Made Vice President 


E. Kay Ford, for many years rep- 
resentative at Detroit of the Hanna 
interests, has been elected vice presi- 


dent in charge of sales, Hanna [ur- 
nace Corp., succeeding the late D. M. 
Eddy. P. J. Moran, Buffalo, has 
been named vice president in charge 
of operations and William Kerber, 
Buffalo, has been appointed Eastern 
district sales manager. 


Group Holds Picnic 


The tenth annual picnic of the 
Quad City Foundrymen’s association 
was held at the Blackhawk Hills 


Country club, Moline, Ill., June 25. 


Levi H. Burkhart 


Committee arranging for the picnic 
consisted of R. L. Eiehman, chair 
man, John Ploehn, A. D. Matheson, 
and Wm, Seiffert. 


Buys Western Business 


James Jordan Ltd. has purchased 
the business of Chas. C. Kawin Co. ot 
California and will operate at 3220 
East Slauson avenue, Los Angeles, 
under the same management. 


Sullivan Machinery Co., Chicago, 
has moved its branch office at Knox- 
ville, Tenn., from 623 Market street 
to suite 803, Medical Arts building. 
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Epiror’s Nore—Material Ap- 
pearing Under this Head Does 
Not Necessarily Reflect — the 
Opinion of THE FouNnpry or of 
Its Editors. 


Discovered— 
World’s Meanest Chisler 


To THe Eprrors: 

The writer desires to give certain 
information to all superintendents 
and foremen of brass or iron foundries, 
which pertains to the contemptible 
methods of certain foundries in ob- 
taining information as to competitors’ 
customers. The method is as follows: 

A call comes in for information on 
castings and proceeds as follows: 

“Do you make certain sizes and 
kinds of castings’ The castings re- 
quired will weigh so many pounds.” 

Goes into lengthy discussion and 

advises that the inquirer represents 

some company within a radius of 40 

miles of the foundry he is ’phoning. 

After he gets the information, ad- 

vises he will send a sample for the 

company to quote prices from, but 
before doing so wants to be sure 
you are capable of doing this class 
of work and asks that you tell him 
some of your customers from whom 
he can get reference as to your abil- 
ity. The writer gave several names. 

Several days pass and no sample 
is received but shortly after some of 
the customers whose names were 
used as a reference call up and 
advise that a salesman from a west- 
ern foundry has called on them, tell- 
ing them, what size and kind of 
castings they use and quote them 
prices much lower than local prices. 

The customer states they know we 

must have given out the informa- 

tion. 

The writer will admit he fell for 
this line and while we have always 
been most ready to give information 
on the "phone to anyone, we now have 
instructed our office that no calls will 
be taken unless the caller leaves a re- 
call number or makes a personal ap- 
pointment with the superintendent. 
We have found that another local 
foundry has had the same experience. 
If this has happened to any of your 
foundries will you kindly advise the 
writer and if you know the name of 
the foundry so soliciting we would like 
this also. Will you please print an 
article in your paper warning others 
of this, as we think that we are all 
prone to give any information we can 
at this time by ‘phone as everyone is 


Reader’s Comment 


Interesting communications 


from readers of The Foundry 


anxious to get any business they can, 
by being courteous and obliging. It 
certainly is a mean contemptible way 
of doing business. 

EARLE W. SHUTLER 
James Graham Co. 
New Haven, Conn. 


The Error Is Ours 


To THe Eprrors: 

May issue of THe Founpry contains 
a mis-statement of my discussion at 
a steel founders session of the Ameri- 
can Foundrymen’s association in De- 
troit. The statement reads—‘“Mr. Hall 
claimed that alloy steels now have 
taken the place once filled exclusively 
by manganese steel.” As you will see, 
this statement is somewhat vague, and 
would seem to imply that I believe 
that manganese steel has been largely 
replaced by other alloy steels which, 
of course, is far from being the case. 

What I did say was that I was sur- 
prised to see brick and tile machinery 
listed as a suecessful application of 
manganese steel in Australia, inas- 
much as, for applications involving 
pure abrasion, manganese steel in this 
country has largely been replaced by 
other steels and iron. This, of course, 
does not apply to abrasion accom- 
panied by heavy pressure and impact, 
in which manganese steel has as yet 
found no competitor. 

Joun Hower Hatt 
Taylor-Wharton Tron & Steel Co, 
High Bridge, N. J. 


Dressed Up 
To THe Eprrors: 

You certainly have put a new dress 
on THr Founpry to make it more 
inviting for your subscribers to read 
the editorials and advertisements as 
well. 

With kindest personal regards, I am 

L. H. Werner, 
Osborn Mfa. Co. 
Clereland 


Reminiscing 
To THE Eprrors: 

In the summer of 1886 I worked as 
a molder with the Chicago Crucible 
Steel Co. in the basement of the 
Wells building, southeast corner Clin- 
ton and Monroe streets. The head of 
the firm was a Mr. Colcord, a Chicago 
capitalist. The manager and active 
head of the business was William 


Chambers. Later he organized a sand 
and refractory supply business and 
was known to thousands of foundry- 
men all over the country as Uncle 
Billy Chambers. 

To enter the foundry we had to 
go through the office facing Monroe 
street, and descend a flight of steps 
into a room approximately 30 x 50 
feet. This room was the foundry, 
containing a bench on which the cast- 
ings were cleaned and chipped, a dry- 
ing oven 5 x 5 x 5 feet, an annealing 
oven to hold from 1000 to 1500 pounds 
of castings, a portable forge, four nat- 
ural draft pit furnaces 24 inches di- 
ameter 36 inches deep. The ash pit 
was covered with wooden planks. 

Other equipment included a few 
new and used 100-pound crucibles, a 
long tub or water bosh for cooling 
the tongs, pokers, ete., a few cast 
iron flasks of various sizes, two wag- 
on loads molding material, ground 
fire brick, ground crucibles and fire 
clay. The stock was kept in a wood- 
en enclosure where the charges were 
weighed and the crucibles filled. 

The working force included the 
melter, a typical son of the old sod 
from Roscommon, two young sons of 
the manager, an English helper, a 
Polish chipper and myself. The busi- 
ness was somewhat run down at the 
heel. The output of three molders 
could not pay rent, salaries, wages, 
buy raw materials, etc., even though 
steel castings were in demand and 
customers willingly paid 25 cents a 
pound for them. 

We made the molds one day, dried 
them over night, took them from the 
oven next morning, brushed and blew 
dust and soot from them and assem- 
bled them ready for pouring. The 
molten steel was ready between 11 
and 12 a.m. We poured one heat 
before dinner and if a sufficient num- 
ber of molds was left, another heat 
would be taken off in the afternoon. 
Two furnaces generally were in op- 
eration at one time. 

Usually no trouble was experi- 
enced in melting the steel, except 
when the melter made too many 
trips to corner saloon and imbibed 
too freely of Monongahela or Ken- 
tucky rye. The trouble started in 
the shakeout and there was trou- 
ble enough and then some. 


Wasters Were Expected 


We experienced all the troubles 
that Mr. Vickers mentions with the 
molding material, but no one 
thought of trying anything different. 
If we had enough good and_ in- 
differently good castings by Satur- 
day they were placed in the anneal- 
ing oven. The front was bricked 
up and the castings were annealed 
over Sunday. When a casting was 
shaken out of the mold, everyone 
from the manager down expected it 
to be a waster. 

After a pour or teem as they 
termed it, the castings would be in- 
spected by all and sundry. The 
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FOUNDRY EQUIPMENT 


ENGINEERED 


FOR HIGHEST QUALITY PRODUCTION 


Controlled 
Production means 
easier selling 


for you 


aurry ... delivery ... cost. 
Every order for castings you go 
after hinges on these points. 
Every step you take to improve quality .. . to 
better delivery to cut costs . means that 
your selling job is easier, your volume larger and 
your profits greater. And this is just as true 
whether your foundry is supplying castings to 
the trade or is handling one step of a complete 
manufacturing operation. 

Bartlett & Snow production equipment for 
foundries is engineered to give your product every 
selling advantage. The improvements that it 
brings to the foundry are just the ones you need to 
help you increase sales. Quality . . . sand tempered 


and conditioned exactly to specifications means 


more uniform castings. Delivery . . . work moves 
more smoothly and with greater speed through the 
foundry that is modernized with Bartlett & Snow 
equipment. Costs . . . lower labor charges, fewer 
rejects, less waste sand . . . all these represent im- 
portant savings enjoyed by the up-to-date foundry. 

Foundries of every type... large and small... 
can benefit by these business-getting advantages 
of Bartlett & Snow equipment. Let this organiza- 
tion, that for years has led in the application of 
improved production methods in foundries, tell 
you about the specific improvements you can ex- 


pect in your foundry. Write for information. 


THE C. O. BARTLETT & SNOW COMPANY + 6201 Harvard Avenue + Cleveland Ohio 


For the Dominion of Canada 


For Continental 
Europe 
Société Anonyme des 
Acieries ci-devant 
Georges Fischer 
Schaffhouse, 
Switzerland. 


© 
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PEACOCK BROTHERS, LTD., MONTREAL 


For 
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melter would comment on the cause 
of the trouble and invariably finish 
with: ‘‘Men, I know nothing at all 
about it. I am only telling you how 
we did it in Philadelphia.” 

On one oceasion I made a smoke 
cap for a small upright boiler. Dur- 
ing the shaking out’ process the 
manager noticed the nice smooth 
skin. ‘‘Ted,”’said he, “Its a dandy!” 
Alas, he spoke too soon. A crack 
21, inches long was found near the 
gate. The contraction had been too 
great and the baked mold had not 
vielded. In the present welding age 
it could be fixed easily. 

We made a flywheel about 4 feet 
in diameter with a 214s or 3-ineh 
rim. The contraction threw the hub 
out of line with the rim. The man- 
ager thought the casting could be 
straightened by heating. It was 
placed on the forge and a fire built 
around the hub. The rim snapped 
and a section banged against the 
oven door, barely missing the man 
ager Mr Coleord became dis- 
couraged and dropped out of the 
company. 

The manager soon interested two 
other young men in the business and 
it was run for a short time under 
the name of Pierce, Brown & Cham 
bers. After dropping their ready 
cash the new partners withdrew 
from the venture. Mr. Chambers 
also stepped out at this time and 
left all the equipment with the own 
er of the building. 

A molder, LeRoy Kingsland, who 
had worked for the firm, thought he 
could run the business He advei 
tised for a partner. He received sev- 
eral replies and finally got a Mr. 
Kramer, a dry goods salesman to 
back him. The firm name of Kramer 
& Kingsland was painted above the 
office door, The new management 
had no better luek than the = old. 
After dropping $1200, Kramer with- 
drew from the firm. 


Decided to Try 


About this time I deeided to try 
my luck. I secured permission to 
take off a heat. I had watched the 
melting process and had discovered 
how the crucibles were charged 
with the exception of the flux To 
this day 1 don’t know what was 
used 

I had been reading the seanty li 
terature on the metallurgy of east 
steel and knew the ratio of the ear 
bon and manganese to add to the 
boiler punchings to make steel suit 
able for castings. | went to a whole 
sale and retail drug store on East 
Madison street and told the elerk 
What | wanted as I remember some 
kind of potash, 

“Potash?” quoth he. “You have 
been readin’ books, hey?” 

I did not get what I wanted, How- 
ever, with the help of Denny the 
melter who was not particular who 
hired him, I took off a heat at my 
own expense and actually sold the 


olf 


castings at $1.50 less than it had 
cost me to produce them, without 
counting my own time molding 
them, ete. I don’t wonder the oth- 
ers went broke. 

Meanwhile Mr. Chambers had not 
been idle. He secured the backing 
of a young business man who still 
is alive and quite prominent in the 
affairs of the nation. They rented a 
building at Fourteenth street and 
the lake front, fitted it up as a 
foundry with a battery of furnaces 
and employed practically the same 
help. 1 worked there a short time 
and did some experimenting with 
sand, but without success. I became 
acquainted with silica sand and sil- 
ica flour a later period, but that is 
another story. The firm finally went 
out of business. 

Among the many _ troubles, I 
don’t think the steel or the melting 
of it was to blame. The quality of 
the steel was good. 

Denny, a burly Irishman of about 
50 was the melter. At 6 a.m. Denny 
and his English helper cleaned the 
grates and the ashpit. He started 
the fires with a limited amount of 
Lehigh large egg size anthracite coal 
Four erucibles were placed in a fur- 
nace, each crucible charged with 45 
pounds of boiler plate punchings, 
the allotted amount of crushed man- 
canese, carbon and fluxing material. 
A half fire brick under each pot 
kept them off the grate. Coal was 
pacced around the erucibles and on 
top level with the top of the fur- 
nace, The fire brick furnace covers 
were wedged in a clamp with an eye 
bolt in the center to lift them. 

At the expiration of 2 hours Den- 
ny pulled the crucibles higher in the 
lire, covered them again with fuel 
and allowed them to soak for an 
other hour and a half, by which time 
the steel was melted. Before pull- 
ing the pots from the fire, Denny 
wrapped a gunny sack around each 
leg, another over his hands and arms 
and soaked them with water. 

Epwarp GRAN! 
Nansas State College, 
Vanhattan, Nan, 

Nore—-Recollections  con- 
nected with the beginnings of the steel 
casting industry in Chicago were 
prompted by Charles Vieker’s reminis- 
cent articles in the Jan. 1 and 15, 
1932 issues of The Founpry. 

THe Eprrors 


More Consideration 


To The Eprror: 

Of all the panies that I have read 
about, heard of or gone through, 
this seems the worst for the found- 
ry industry. 

Out of every panic emerges new 
executives or leaders. This is not 
an unusual phenomenon for suck un- 
settled conditions and may be at- 
tributed merely to human thought, 
which is responsive to such a change. 


It is during the depression that of- 
ficials concentrate on how to cor- 
rect obstacles that stand in the way 
of progress. 

The first thing that comes to their 
minds is to censure the old foundry 
leader. He generally is charged with 
inability to control successfully such 
a critical situation. Finally, he is 
toppled from his pedestal because 
those in charge believe they no 
longer can use him. They forget the 
notable reputation that once stood 
behind his name and the tremendous 
production that was realized each 
month just a few years back, es- 
pecially during the boom of 1929. 
The old foundry leader should be 
given more consideration and efforts 
made to carry him along in the or- 
ganization of which he is an out- 
standing character. 

Although this seems to be a hard 
attitude to assume toward those 
who undoubtedly have exerted their 
best efforts to overcome such a crisis, 
it is a condition attached to fame. 
After the clouds have cleared away, 
probably some modifications of this 
spirit of distrust will be resumed 
and the old leaders will be reinstat- 
ed. 

Meanwhile other foundrymen will 
rise as leaders, men who have ace 
quired a reputation for having done 
something of an outstanding char 
acter to cause them to be recognized 
Others will be a total failure. 

So let us hope conditions soon will 
take an upward trend and every 
body will be satisfied. 


MVilwraukee CHARLES J. SIPGLE 


Propose Specification 
Federal specifications board is 
adopting and promulgating purchase 
specifications for the type of cast 
iron pipe having bolted, integral, 
machine-tapered joints in 6 and 12- 
foot nominal laying lengths. The 
specifications, in the formative stage, 
are being submitted to representa- 
tive manufacturers for their com- 
ment and criticism. The proposed 
specification covers material and 
workmanship, general requirements, 
dimensions, ete., and will govern the 
purchase of that commodity by the 
various departments and establish- 
ments of the U. S. government. 


Moves Offices 

E. A. McCallum, representing 
Roots-Connersville-Wilbraham, Con- 
nersville, Ind., has moved his office 
from Los Angeles to San Francisco 
and now is located in Room 626 
Hearst building. Other changes in 
addresses of representatives of that 
company are as follows: B. T. Ehrn- 
man now is located at 3300 Morgan 
ford road, St. Louis; and C. B. Cold 
well has moved the Texas office to 
307 Southland Life Insurance build- 
ing, Dallas, Tex. 
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TTENTION is directed to an- 
other form of shrinkage de- 
fect inherent to th metal 

itself and depending in no manner 

on the sand. In some instances the 
molding method is a contributory 
factor in that the casting is poured in 

a position which attempts to defy one 


of the natural laws. The subject has 
been covered by many writers in de- 
scriptions that range from brief prac- 
tical application, to abstruse techni- 
cal and highly scientific theory. For 
the benefit of readers who have not 
seen any of this material, practical 
men interested more in actual causes 
and results than in scientifie theory, 
the following observations of a navy 
yard master molder are presented. 
The original article appeared in the 
June 1, 1925 issue of THe Founpry 

The theory regarding drainage of 
ithe eutectic portion of the metal 
downward after crystallization and 
the consequent minute crevices or in- 
tererystalline cavities left in the 
drained portion of the metal, is logi- 
cal and can be substantiated by care- 
ful inspection of sound and leaky 
brass castings. 

This drainage or setting of the eu- 
tectic is particularly noticeable in a 
light bushing connected to a heavy 
flange In an exaggerated case of 
this description, considerable diffi- 
culty was experienced in obtaining 
sound castings. The light bushing 
end passed the hydrostatic test after 
the easting was machined, but the 
leavy end leaked under pressure. 
Large risers and heavy chills were re- 
quired to produce sound castings. 

Drainage of the eutectic or inter- 
crystalline shrinkage should not be 
‘onfused with regular shrinkage. The 
ormer takes place after the crystal- 
ization period. Metal shrinkage in 
he general sense is the shrinkage 
luring the period of crystallization. 

Rolled material usually is specified 
or tube sheets. Sometimes, due to 
ack of this material, cast metal is 
itilized. Few castings of plain ap- 
wearance cause so much grief among 
foundrymen. Well made molds prop- 
rly vented and dried produce appar- 
ntly exeellent castings which pass 
he preliminary hydrostatic test only 
o fail when retested after the tube 
ioles are drilled and tapped. In- 
variably the defect appears in the 
enter of the casting approximately 
alf way between the plane surfaces. 
Usually these castings are poured 
n an inclined position with gates at 
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Prevent Losses with 


Proper Gates and Risers 


Gravity Plays Part 


N MANY instances myster- 

ious porosity may be traced 
to a drainage of the eutectic 
from certain parts of the cast- 
ing after crystallization has set 
in. Forewarned of this dan- 
ger the foundrymen can take 
certain steps, usually in chang- 
ing the position of the pattern 
or the mold, to prevent any 
marked migration of certain 
elements in the metal, from one 
location to another in the cast- 
ing. Pouring a large disk on 
edge is cited as an example. 
Interesting detail is presented 
of the gating method employed 
on a bronze hydraulic cylinder 
21 inches inside diameter, 19 
feet in length and = “4,-inch 
thickness of metal. Stick brass 
although apparently the sim- 
plest and most innocuous form 
of brass casting, presents cer- 
tain features which must be 
taken into account, both in 
making the molds and in melt- 
ing the metal. Adequate feed- 
ers must be provided to com- 
pensate for the loss of volume 
in shrinkage. 


the lower and risers at the upper 
end. A riser at the center stops ordi- 
nary shrinkage but does not guaran- 
tee a solid casting. 


Poured on Edge 


Experience has shown that the 
best method is to pour these cast- 
ings on edge. They are molded hori- 
zontally in strong iron flasks and 
then turned up in a vertical position 
before the metal is poured into the 
molds. Gates and risers are located 
on top. 

When poured in a horizontal posi- 
tion the center remained hot after 
the remainder of the casting had 
passed the erystallization period. The 
eutectic portion drained from the 
center, gravitated toward and filled 
the interstices between the metal 
erystals. This action was assisted by 
the fluid pressure of the metal in 
the riser until a thin shell had 
formed around and immediately un- 
der it. This cut off the supply of 


By PAT DWYER 


eutectice before the center of the 
casting had solidified and left an in 
terecrystalline shrinkage. 

While on the subject of eutectic 
drainage attention is directed to the 
advantage of top pouring. The hot- 
test metal always is at the top to in 
sure ideal feeding conditions The 
falling metal sets up an agitating o1 
churning effect which helps to pro 
duce sound castings. 

Loug bushings usually referred to 
as sleeves or liners, sometimes are 
cast ihrough a set of pop gates while 
iy'rg in a horizontal position In 
other instances the mold is inclined 
more or less from the horizontal 
With a rigid flask, dry sand mold and 
dry sand or loam core it is possible 
to secure satisfactory castings gated 
in this manner. The probabilities 
are not so good with a green sand 
mold. 

The centrifugal method where a 
given amount of metal is poured in 
to a rapidly whirling mold, produces 
the highest type of sleeve or liner 
castings. However, centrifugal equip- 
ment is not available in every found 
ry, but castings which pass all the 
usual tests are made by pouring the 
metal into vertical molds through a 
ring of pop gates. These castings 
range in size from 10 to 
diameter and from 2 to 10 feet in 
length. Method of gating a typical 
casting of this kind is shown in Fig 
164, taken from a paper presented 
at Chicago convention of the Amer 
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ican Foundrymens’ association 1951, 
by J. E. Crown, United States naval 
gun factory Washington. 


Molded Horizontally 


This casting for a hydraulic cylin- 
der is 21 inches inside diameter, 10 
feet in length average wall thickness 
%3-inch and weighs 2000 pounds. It 
was cast in a dry sand mold from 
the following bronze mixture: Cop- 
per 87.25 per cent, tin 9 per cent, 
zine 3 per cent and nickel 0.75 per 
cent. After it was machined the 
casting was subjected to 300 pounds 
per square inch pressure test. 

The mold made from a split pat- 
tern was dried, cored and assembled 
in a horizontal position and then was 
turned up on end before the metal 
was poured into it. An 8-inch exten- 
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sion on the pattern served as a riser 
or feeder. Feeder, runner, gates and 
sprue were all formed as part of the 
mold, consequently were clean and 
dry when the mold was closed. 

A dried, brick lined reservoir was 
erected above the mold with suffi- 
cient capacity to hold all the metal 
required. A graphite stopper closed 
the opening in the bottom of the res- 
ervoir leading to the sprue on the 
mold. Under this arrangement the 
metal entered the mold quietly and 
at a definite temperature, in this in- 
stance 1950 degrees Fahr. The metal 
first dropped into a 3-inch diameter 


appears as dross in or under the sur- 
face of the casting. 

These oxide inclusions are a com- 
mon phenomenon in manganese 
bronze rollers, say 7 inches diameter, 
% inches in length, 14-inch diameter 
core in the center, molded on end, 
gated at the bottom and fed through 


a large riser on the top. 
Gating Method Is Wrong 


Metal rushing into the mold from 
several streams set up a commotion, 
billow up against the core and pro- 
duce dross which clings to the core 
and mold surfaces as the metal rises. 


Fig. 163 (Lett)—Vertical method of molding sticks. Pig. 164 (Right)—Down 
gate is connected to circular runner around core print 


sprue which extended 12 inches be- 
low the runner to form a well and 
thus insure quiet entrance of the 
metal into the runner, a_cireular 
channel formed in the sand of the 
core print. From the runner the 
metal entered the top of the mold 
through 24 gates each %, x 11-inch. 
The aggregate volume of the gate 
space was one half greater than the 
volume of the runner. The interior 
of the casting was formed with a 
loam core which insured accuracy 
und uniform metal thickness. 


Bronzes Are Difficult 


Manganese bronze and aluminum 
bronze differ to some extent from 
other brass and bronze mixtures and 
must be handled in the molten state 
carefully. This is due to the saponi- 
fying effeet of aluminum which con- 
verts the molten metal into a mass 
resembling soapy water. The least 
agitation causes the metal to foam 
and the foam in turn solidifies and 


The gate should be designed and ap- 
plied in a manner to insure quiet en- 
trance of the metal. Usually——as 
mentioned elsewhere——a horn gate 
on the bottom, with the outlet larger 
than the inlet, is the best gate for 
this type of casting. 

Although the point been 
touched upon before it always is 
apropos to direct attention to the 
conditions of the mold. Manifestly 
even a perfect gate will not insure 
a perfect casting if the walls of the 
mold are too damp, too hard, or if 
the sand is too fine. The metal from 
the perfect gate may enter the mold 
quietly, but it will not remain quiet 
in a wet, hard, or tight mold. In- 
cidentally common salt is employed 
for a flux and the proper pouring 
temperature of the metal is when the 
metal flares a litthe when the surface 
is disturbed by the skimmer. 

Even with such apparently simple 
castings as plain sticks, special gates 
and risers must be applied if the man- 


ganese bronze is to meet the specifica- 
tions adopted for any particular al- 
loy. The ordinary run of sticks usu- 
ally are cast from a red brass either 
hard or soft, known respectively as 
ounce or key metal, and conforming 
to the following composition: Ounce 
metal, also known as 85-three-fives: 
Copper 85 per cent, tin 5 per cent, 
lead 5 per cent and zine 5 per cent 
key metal: Copper 80 per cent, tin 10 
per cent, lead 5 per cent and zine 5 
per cent. Key metal is harder and 
denser than the familiar SS-10-2 mix 
ture——copper 88 per cent, tin 1” per 
cent and zine 2 per cent, and is muc! 
easier to manipulate. Usually the 
‘astings are sounder and they ma 
chine more readily on account of the 
lead content. 

Small sticks usually present no 
difficulty in casting. The flask is 
filled to capacity with patterns ar 
ranged in parallel formation. A long 
runner across one end supplies metal 
to the molds through a series of 
small gates, one to each stick. 

Large sticks, from 2 inches diam 
eter upward, cast in the position 
shown in Fig. 165 may show a 
shrinkage depression as at C. Usually 
a defect of this kind can be traced t« 
a desire on the foundryman’s part to 
reduce the amount of metal in the 
gates and risers. When carried too 
far, this practice will defeat its own 


object since the castings will be de 


fective. 
Report on Loss 


Several years ago H. W. Gillett, at 
that time connected with the United 
States bureau of mines, conducted a 
survey on brass melting practice. The 
complete report known as Bulletin 7%, 
Brass Furnace Practice in the United 
States, was issued by the department 
of the interior, bureau of mines and 
is available to any interested person 
who will send 45 cents to the super 
intendent of documents, government 
printing offige Washington. The bul 
letin contains a wealth of informa- 
tion on every phase of brass melting 
practice. 

In the present instance the pub 
lication is quoted as showing that the 
average proportion of metal melted 
to weight of castings is 2 to l. On 
extremely light castings the rate is 
3 pounds of metal melted for 1 
pound of casting. A ratio of 3 pounds 
of liquid metal to 2 pounds of cast- 
ing is considered extremely low. 

The weight of each riser shown to 
the right in Figs. 165 and 1466 is ap 
proximately 134% pounds. With 3% 
pounds for the gate and runner the 
total remelt is 17 pounds compared to 
the 27 pounds in the casting. This is a 
little more than the ratio of 1142 to 1, 
but is considerably less than the com- 
mon proportion of 2 to 1 and there 
fore may be considered good, instead 
of wasteful practice. 

Three sticks in a flask as shown In 
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ACCEPT NO SUBSTITUTE | 


offers you economies—that you cannot afford 
to overlook—in their “rolled steel” flasks 


No matter from what angle you may figure your 
flask costs— Sterling ‘‘rolled steel’’ flasks will 
prove their economy and greater efficiency— and 
on production jobs more especially. 


Just check over these points and jot down where 
expense and loss occurs with your present flasks. 
Add them up and you have “ Sterling's economies” 
(1) ‘‘Rolled Steel’’ is the only material combin- 
ing Sreat strength and rigidity with 
light weight. (2) ‘‘Rolled Steel’’ 
can't burn. (3) ‘‘Rolled Steel’’ can't 
break. (4) “‘Rolled Steel’’ is 50% 
lighter than cast iron—this alone 
means easier handling and more 
moulds per day per man. (5) ‘‘Rolled 
Steel’’ can’t twist —is always ac- 
curate and level at the parting. 


(Above) Style GGR — excellent for 
light floor work or medium size 
moulding, machines. 


(Right) Style BBL— the best flask 
for circular work. Built in diame- 
ters from 18” to 48” 


(6) ‘‘Rolled Steel’’ flasks save on sand and floor 
space. (7) ‘‘Rolled Steel’’ will stand up longer 
under the terrific abuse of machine moulding. 
(8) ‘‘Rolled Steel’’—because it is steel jives 
you a metal of longer life, greater resist- 
ance to shocks and hammering and less needs 
for repairs. 


Sterling, ‘‘rolled steel’’ flasks can be obtained 
in any size, shape and style — for 
bench, floor, or machine moulding 
of any kind of metal. 


Below are shown a few of the popu- 
lar Sterling types—why not write 
for our complete foundry catalog — 
sent freely without obligation. 


(Above) Style AA— just the type 
for small and medium size work. 


(Oval) Sectional view of the 

‘trolled steel’’ construction. The 

center rib imparts rigidity that 

means full accuracy at all times — 
no twist — no strain. 


Other Sterling products for foundry use are— Wheelbarrows, Core Barrowsy Bottom 
Board Barrows, Pig Iron Trucksy Slax Bupgiesy Charging Carsy Flask Pins yWood 
Wedges y Shop Boxes y Skim Gates y Flask Bands y Trucks 7 etc. 


STERLING ON A WHEELBARROW MEANS MORE THAN STERLING ON SILVER 


MILWAUKEE 
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lig. 165 show a lower ratio of liquid 
brass to castings, than two sticks as 
shown in Fig. 166. Either form of 
zrate shown in Fig. 166 will prove 
satisfactory. Success of gate A in pro- 
ducing clean castings will depend on 
how clean the metal will run and 
this feature in turn depends on the 
zine content. The long runner with 
a small gate at the end of the cast- 
ing farthest from the feeder will pro- 
duce the cleanest casting, especially 
if a skim core is placed in the run- 
ner. Irrespective of the type of gate, 
the sprue must be kept filled all 
through the pouring period from 
start to finish, 

The long runner A in Fig. 166 con- 
ducts the metal to the lower end of 
the mold. After that end is filled the 
metal rises gently in the inelined 
mold, thus reducing any cutting ef- 
fect to a minimum. 


Require High Head 


Practically the same result is se- 
cured by gating the castings as 
shown in Fig. 165. A bushed head 
is needed on the sprue to bring the 
molten metal up to the top of the 
risers at the high end of the flask. 
hither of these molds could be filled 
with metal while in a horizontal posi- 
tion, but in this position the force 
of gravity as an auxiliary feeding 
agent, would not be so great. As an 
alternative measure the height of the 
head might be inereased to give 
added pressure. 

Method of molding stick castings 
vertically, four in a flask, is illus- 
trated in Fig. 163. As pointed out 
previously the sand should be open, 
should be worked on the dry side, 
rammed firmly and uniformly to pre- 
vent the castings from swelling, par- 
ticularly at the lower end. Castings 
made in that manner are fed through 
au sullage head and feeder, which 
merely is a continuation of the mold 
eavity upward to a height of 6 inches. 
If the feeder is skimped in height or 
diameter, the casting will show a 
pipe #7 at the top and the casting usu- 
ally has to be scrapped, even after at- 
tempts have been made to burn in a 
patch on the top, 

The type of riser shown at A Fig. 
163 sometimes is used, but is not 
recommended. A riser or feeder is 
a necessary evil. It should be de- 
signed to provide a reserve of liquid 
metal, free to descend by gravity into 
any cavity formed in the casting by 
shrinkage due to solidification. Ob- 
viously if the metal in the riser con- 
seals before the metal in the mold, 
it will not fulfill its expected fune- 
tion. 


One method of prolonging the life 
of the metal in the riser is to form 
the riser in a dry sand core. One 
of these ring cores can be placed in 
the desired position on the pattern 
and then surrounded by green sand 
which is rammed in the usual man- 
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ner in the cope. A riser of that type 
is shown at M Fig. 163. One of its 
advantages is that the metal can be 
broken readily from the casting after 
it has served its purpose and while 
it is still hot as the difference in 
section gives a cleavage ring. 

Stick brass 3 inches and greater in 
diameter cast horizontally from mis- 
cellaneous junk containing iron and 
aluminum, may develop peculiar cold 
shuts on the cope side. Usually this 
form of defect is due to the fact 
that the metal in the bar or stick 
shrinks along the top and then the 
hollow is filled by metal that flows 
from other parts of the casting and 
the riser. This metal has a lower 
melting point than the metal in the 
body of the casting. It is rich in tin 
and other white metals—a brittle 
combination—-—a point which may be 
verified by breaking the loose piece 
of metal lying on top of the casting. 


Book Review 


Symposium on the Effect of Tem- 
perature on Metals, cloth, 829 pages, 
6 x 9 inches, published jointly by the 
American Society for Testing Mate. 
rials, Philadelphia, and the American 
Society of Mechanical Engineers, New 
York, and supplied by Tur Founpry, 
Cleveland, for $6.15, and in London 
by the Penton Publishing Co. Ltd., 
416-17 Caxton House, Westminster. 

While known data on effect of tem 
perature upon properties of metals 
are meager compared to the demand, 
considerable progress has been mace 
since 1924, when the first symposiun 
on that subject was held jointly by the 
American Society for Testing Mate 
rials and the American Society of Me- 
chanical Engineers. The present 
symposium has 27 papers by 38 auth- 
ors, and the papers mainly are com- 
pilations of data gathered from many 
sources both domestic and foreign. 
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hig. 165 (Lett)—Casting stick brass three 
two in a mold with two 


Metal of this kind usually is oxid- 
ized and shrinks abnormally on ac- 
count of the iron. The proper rem- 
edy is to use clean ingot or new 
metal, but if for any one of many 
reasons, a man is forced to use the 
hodge-podge from the junk box, he 
should take extra precautions in 
melting the metal and making the 
mold. The gate must be larger than 
usual and the feeder must be higher 
and larger in diameter than the feed- 
er on a similar casting made from 
suitable metal. Preferably the metal 
should be poured into a sprue con- 
nected at the bottom with the base 
of the feeder. Thus the metal would 
enter the bottom of the feeder before 
it entered the mold. Also the feeder 
would be filled with hot metal at the 
conclusion of the pouring process. 


This is the thirty-first of a series of 
articles dealing with the various types 
of gates and risers used in the foundry 
industry. The thirty-second will appear 
in an early issue.—-THe Epirors, 


ina mold. Fig. 166 (Right)—Casting 
types of gate shown 


The authors are experts qualified to 
appraise and interpret data of others 
as well as their own. 

The volume is divided into two sec- 
tions. One deals with engineering 
trends and requirements for metals at 
high and low temperatures, and the 
other with the properties of available 
metals for high and low temperature 
service. The volume includes 
about 200 pages of discussion on va- 
rious papers presented, and a _ biblio- 
graphy of literature of 50 pages. The 
book is a valuable addition to any 
foundryman’s or metallurgist’s library 
as a reference for the present proper- 
ties of metals under temperature serv- 
ice, and for future demands. 


Merco Nordstrom Valve Co. has been 
acquired by the Pittsburgh lquitz:ble 
Meter Co., Pittsburgh and will be op- 
erated as a division of the latter com- 
pany. W. F. Rockwell has been made 
president of the Mereco Nordstrom 
Valve Co. 
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Foundry Industry’s 


Greatest World Traveler 


LMOST 60 years ago—well, 58 

if you insist on strict accur- 

acy—-what’s a couple of years 
one way or another in the high alti- 
tudes—well, anyway it was in the 
year ‘74, with the country just 
emerging from the greatest panic up 
to that time, that young Charlie Gale 
secured a job with the Michigan 
Stove Co., and commenced to learn 
the noble art of molding and cast- 
ing metal. 

All this happened in the city of 
Detroit, a fair sized hamlet even in 
these ancient days, situated then as 
now on the north bank of the De- 
troit river. The international bound- 
ary line between Canada and the 
United States follows the center of 
the river which in this vicinity flows 
toward the west instead of the 
south as one might infer from a cas- 
ual study of the map. Rumors per- 
sist to the effect that contraband 
liquir flows across the river in di- 
rect defiance of natural and national 
law. <A truly remarkable river any 
way you want to look at it. 


However, attention in this’ in- 
stance simply is directed to a feature 
it has in common with practically all 
other rivers, that is it serves as a 
measure for marking time, particu- 
larly if it is spanned with a bridge 
or stopped by a dam. The Detroit 


river has no dam and was without 
a bridge up to comparatively recent- 
ly, and yet despite that fact, the 
statement confidently can be made 
that a considerable volume of water 
flowed between its banks in the inter- 
val marked by Charlie Gale's en- 
trance to the foundry in 1874 and 
his election to a life membership in 
the American Foundrymens associa- 
tion in 19382. 

What was Chas doing while the 
aforesaid great volume of water was 
flowing past Belle Isle, the Detroit 
Yacht Club and—-in recent years 
under the Ambassador bridge which 
links the west end of the city with 
Sandwich, one of the outposts of the 
empire “whose morning drum beat 
following the sun, ete.?” 

For the first 50 years he attended 
strictly to business and confined the 
scope of his activities to the three 
neighboring states of Michigan, Ohio 
and Pennsylvania, in the order indi- 
cated. For the past 10 years he has 
spent comparatively little time in 
this, his native land. Just drops in 
once in a while to see if it still is in 
existence, to attend a convention of 
the A. F. A. to exchange greetings 
with the boys who knew him when, 
and then off again as Stevenson so 
neatly puts it‘*'To Malabar and Surni- 
nam, to Providence and Portobello.” 


Just another means of transportation which C, H, found in China 
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Charlie in Egypt in the shadow of the 
pyramids 


Six or seven months after he dis- 
appears friends begin getting post 
ecards from Lapland Jericho, 
Hawaii or Hakodate, Auckland or 
Brisbane , Callao or Hong Kong, 
Alexandria or Marseilles, Singapore 
or Sitka. 

Whether the card presents a _ pic- 
ture of snow covered igloo, a palm 
tree, a crocodile, a leaping kanga- 
roo or a yodeller in the Bavarian 
Alps, Charlie never fails to inscribe 
a friendly message to the effect that 
he is having a fine time and that he 
wishes the recipient of the card was 
there to share it. Practically with- 
out exception, particularly during 
the past two years, the holder of the 
ecard has wished the same thing, a 
modern example of the ancient poetie 
expression “Two souls with but a 
single thought.” 

Travel as a hobby, as a source of 
inspiration and knowledge, a form 
of education always has appealed to 
Mr. Gale and was fostered to some 
extent by a 15-month period he 
spent in France and Germany after 
he had finished his apprenticeship 
with the Michigan Stove Co., in De- 
troit. He worked in the foundries 
of these two countries while absorb- 
ing all the impressions which a young 
tourist naturally absorbs in a foreign 
country. 

Upon his return to the United 
States he re-entered the service of 
the Michigan Stove Co., completing 
a term of 8 years with the exception 
of the 15 months spent in Europe. 
He then went with the Michigan 
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Malleable Iron Co., where he _ re- 
mained for 16 years, first as a molder 
and later in suecession time keeper, 
order clerk, foreman and superin- 
tendent. With no further promo- 
tion in sight he accepted a position 
as superintendent of the gray iron 
and malleable foundries of the In- 
ternational Harvester Co., at Spring- 
field, O., where he remained for five 
years. In 1904 he was appointed 
foundry superintendent for the 
Pennsylvania Malleable Co., later 
taken over by the Pressed Steel Car 
Co., MeKees Rocks, l’a. He resigned 
from this connection in 1922 after 
IS vears service and after 48 years 
continuous connection with the 
foundry industry. 

He has been a continuous member 
of the American Foundrymens asso- 
ciation sinee the second year of its 
existence, when a convention was 
held in Detroit. 


Features Cast 
Product in Display 


Manufacturers of numerous types 
of equipment are finding it a decided 
advantage to their sales efforts to em- 
phasize the use of castings in the con 
struction of their product. An in 
teresting example of how feundry 
operations may be featured in ad- 
vertising a product is shown in the 
accompanying illustration, which pic 
tures the booth of the Wilmot Castle 
Co., Rochester, N. Y., at a recent 
exhibition of the Chicago Dental So 
ciety. 

In its advertising folder, the Wil 
mot company says “The Castle full 
automatic sterilizer is now cast in 
solid bronze, the everlasting metal. 
In Castle sterilizers you will now find 
au boiler that has the sides, ends, 
and bottom all cast in a solid piece. 
No seams, no rivets, no welds. Be 
cause of its rigidity and one piece 


construction, it will not buckle or 
warp. Because of its strength and 
durability, it will last.” 

The castings used by the Wilmot 
company are made by Josiah Anstice 
& Co., 97 Humbolt street, Rochester, 
x. 


Plan Survey of 
Die Casting Industry 


Survey of the die casting indus- 
try of the country will be made by 
the United States commerce depart- 
ment at the request of the Ameri- 
can Die Casting institute as an aid 
to more effective economic planning 
and individual operation in this field, 
according to Frederick M. Feiker, 
director, bureau of foreign and do- 
mestic commerce. The American 
Die Casting institute, which is spon- 
soring the survey, will co-operate 
actively in the work, as well as 
supply funds to cover special expen- 
ditures involved. The institute’s 
membership comprises concerns rep- 
resenting S0 per cent of the total 
output of the die casting industry, 
estimated normally in excess of $25,- 
yearly. 

The die casting study will apply 
the lens of scientific merchandising 
research to operations of concerns 
engaged in the commercial produc- 
tion of die castings which go into 
the manufacture of automobiles, ra- 
dios, household appliances, business 
equipment, and numerous other ar- 
ticles in everyday use, to mark down 
the points where additional savings 
and improvements are possible. 

Plan of the survey will consist of 
two phases; a general study of the 
industry to be conducted by the 
questionnaire method, and a special 
case study of certain specifie prob- 
lems as found in the practice of 
six or eight specially seleeted plants. 

The commerce department's part 


STERILIZER 


The art of casting occupied the prominent place in this display 


in the survey will be under the di- 
rection of H. C. Dunn, chief of the 
merchandising research division, 
with E. C. Sheeler, chief of the spe 
cial trade studies section and John 
Hall, business. specialist, in charge 
The die casting institute committe 
co-operating with the department in 
the survey includes W. G. Newton, 
president of the institute; Charl: 
R. Murray, and H. R. Rhinehart 
secretary. 


Book Review 


Foundrywork and Metallurgy. Vol 
1, edited by R. T. Rolfe, imitation 
leather, 248 pages, 5 x 74 inches, 
published by Isaac Pitman & Sons, 
London and New York, and supplied 
by Tur Founpry, Cleveland, for $1.75 
plus 15 cents postage and in Europe 
by the Penton Publishing Co., Ltd 
Cuxton House, London. 

This is the first of a series of text 
hooks, covering many phases ol 
foundry operations, and written by 
numerous leading authorities on 
foundry practice in England. Volume 
I is devoted to detailed information 
on the fundamentals of pattern mak- 
ing, molding and core making, and 
machine molding. Other volumes, 
based largely on this” preliminary 
work, will be published in the nea 
future. 

The first section, devoted to pat 
tern making, was written by William 
G. Walker and = discusses’ pattern 
lumber, drawings, construction of pat 
terns, pattern plates, strickle work, 
sear wheels, loosening and lifting 
plates, storing patterns, costing and 
numerous types of machinery for the 
pattern shop. 

Molding and core making, the sec- 
ond section of the book, which was 
prepared by J. Laing, foundry super- 
intendent, W. H. Allen, Sons & Co., 
Ltd., Bedford, England, considers 
flasks, molding tools, core making and 
machines, loose pieces, bedded in pat- 
terns, toothed wheels, dry sand molds, 
loam molding, open sand casting, plate 
molding, stack molding, venting, gat- 
ing, risers, weighting, chills and den- 
seners, design of castings, causes of 
defective castings and a glossary of 
terms. 
The third section, prepared by A. S. 
Beech, past president, Foundry Trades 
Equipment & Supplies association, dis- 
cusses various types of molding ma- 
chines now available. The work of 
course represents overseas practice, 
but the fundamentals involved are the 
same in foundries the world over. Due 
to the wide scope, each subject is 
treated briefly, but concisely. 


C. Riemenschneider, formerly 
manager of material handling divis- 
ion, Richards-Wileox Mfg. Co., Aur- 
ora, Ill., has been appointed sales 
agent for the company for Illinois 
and Wisconsin with headquarters at 
201 North Wells street, Chicago. 
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This Time it's on Automobile Bumpers 


N a plant of a middle West manu- 
; facturerof automobile bumpers they 
put on a most rigorous test of pol- 
ishing grains. 
And here’s exactly what happened: 
Aloxite Brand Aluminum Oxide “TP” 
Grain clearly demonstrated its superiority 
—proved its scientifically fixed charac- 
teristics. 
“TP” cut faster—stood up longer. 


“TP” stayed longer with the setup 
wheels because of its surface tenacity. 

And when it came to the final inspection 
of the bars, those polished in the test with 
“TP” passed 100°, from the plating 
tanks. No rejections. 

Besides “‘TP” gave greater production 
per wheel than its competitors. 

Another record which should prompt a 
trial of “‘TP”’ in your polishing room. 


Send for the Aloxite Brand *‘ TP”’ Polishing Manual—mighty helpful 
treatise on modern polishing methods. 


THE CARBORUNDUM COMPANY = Niagara Falls, N. Y. 


CANADIAN CARBORUNDUM CO., LTD., NIAGARA FALLS, ONT. 


New York, Chicago, Boston, Philadelphia, 
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Reconstructed finance unincorporated 


F THIS period of depression lasts 
much longer” Bill remarked “I 
shall be tempted to try out a re- 
markably promising financial scheme 
revealed to me by a lad from Phila- 
delphia at the American 
Foundrymens convention in Detroit. 
“Can it be worked by two people?” 

I inquired “The well known wolf has 
been seen hovering in the vicinity of 
the old homestead and IT shall be glad 
of any opportunity that may lead to 
the replenishment of the ammunition 


recent 


lockers.” 

“Well” Bill said “I'll tell you. So 
far as IT know the method is not pat- 
ented or secured by copyright That 
in itself is a slightly suspicious fea- 
ture, but otherwise I see nothing 
wrong with it. Up to the present | 
have not given the subject serious 
consideration, but one of these days 
I shall put it to the test.” 

“Before going any farther, before 
committing myself in this venture to 
which you so kindly have’ invited 
me—” 

“Where do you get that invited 
stuff? If vou want to horn in on the 
racket, that’s your own lookout, but 
if you get stung, don’t try to shift 
the blame on to me.” 

“T thought you said this was a re 
markably promising financial scheme®* 
Apparently there is a catch to it some 
place. If there is, you can count me 
out. T appreciate your kindly inten 
tion, heart of gold and all that kind 
of thing, but reluctantly IT must refuse, 
absolutely to join you.” 


“Down in our part of the country,” 
Bill drawled, “it is not customary to 
refuse an invitation until after an 
invitation has been extended. 
correct me if I err in this instance, 
but so far as I ean recollect IT said 


Please 


nothing to vou about joining me when 
and if T embark on this financial enter 
prise. T have no objection to outlining 
the details of this scheme for aecquir 
ing large gobs of wealth, but that is 
a long way from saving that I want 
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to enlist you as a partner. A year 
from now when the chauffeur of my 
gold mounted imported car throws a 
splash of mud in your eye while you 
stand humbly by the road side, hat 
in hand, you will bitterly regret your 
present haughty and supercilious at- 
titude. This is opportunity knocking 
at your door and you treat the mes- 
senger as scurvily as any knave who 
might come soliciting you to buy a 
mouse trap, an assorted package ot 
needles and pins, or an enlarged cray- 
on of your aunt Matilda’s photograph.” 

“All wrong,” I hastened to assure 
him. “All wrong, Bill dear lad. You 
do me a cruel injustice when you infer 
that I am not anxious to hear your 
story. Also, while on the subject of 
injustices I should like to sound a note 
of warning for the benefit of you 
fancy chauffeur. Tell him not to be 
deceived by my meek and humble at- 
titude by the road side hat in hand. 
The hat probably will contain a nice 
assortment of small jagged flints and 
the old eve and the hand still are in 
sufliciently close co-ordination to 
bounce said flints off his knob at any 
distance under 100 feet. Tell him to 
watch his step. Tell him 

“Fat chance any person has to tell 
anyone anything while you are around. 
Listen, IT had this brilliant financial 
scheme direct from George Batty in 
the lobby of the Statler hotel. He 


Pick-up and acceleration are synchro- 
nized 


The Adventures of Bill 


admitted that up to the present he 
had not tried it out himself, but that 
is a factor of minor importance. These 
highly accomplished lads circulatins 
in the rarified atmosphere of pure 
science rarely or never allow thei 
minds to descend to pecuniary levels 

“George admitted that he was not 
personally acquainted with the man 
who had invented the system and who 
had—at least on one occasion—demon 
strated it to his own. satisfaction 
However, he was’ intimately ac 
quainted with the steel foundry in 
which this alleged financier had cul 
tivated his peculiar talents. Also on 
many occasions he has viewed the 
buildings, the pubs and the paw 
shops which figure so prominently it 
the drama. In a word and to be briet 
the story is laid in that sterling ok 
town of Sheffield in the black country 
of England. What more evidence of 
its authenticity do you want than 
that?” 

“None. Carry on.” 

“According to George, worthy 
citizen who uses a nice discrimination 
in his choice of words, an artist you 
might say in spinning a yarn—” 

“T have heard him many times.’ 
I said. “Consider my opinion as one 
with yours in all phases of George's 
proficiency with the English language 
Skip all the introduction and_ raise 
the curtain on Scene 1, Act 1, Interior 
of The Sow and Gander.” 

“The first scene really is laid in the 
foundry and shows an honest molder 
or mowlder, as they say over there 
sadly in need of a drink. He has no 
money and his credit has been ex 
hausted in every pub in the district 
At this acute crisis a companion in 
quired: ‘What's ailin’ thee, lad?’ 

“He told him and then started to 
change from the old ragged breeches 
into a good pair which he reserved 
for street wear. The good companion 
had an inspiration. 

‘Lend me them there breeches fo! 
‘alf an ‘our’ says he ‘An’ hI’ll be back 
wi’ the proice o’ ’arf a dozen blinkin’ 
drinks!’ 

“The first lad said he had though 
of that scheme himself, shoving th 
pants up the spout, but he did not 
dare go home without them. The 
financier told him not to worry. B) 
his method he would return the mone} 
and the pants. With this assurance 
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t'e first lad yielded up the precious 
bindle and sat down to await results. 
“The self appointed financial agent 
piwned the garment for 5 shillings. 
\Vith this sum in hand well and truly 
piid he entered a store where goods 
ae sold on the instalment plan and 
piid 3 shillings down on a 49 shilling 
clock. He carried the clock to a 
second pawn shop and secured a loan 
o! 30 shillings on it. With 32 shillings 
jingling in his pocket he returned to 
the first pawn shop, repaid the loan of 
shillings and redeemed the pair of 
pants. The series of transactions left 
m with a balance of 27. shillings 
clear which he generously shared 50-50 
with the owner of the original collat- 
eral. 
“There vy'are,” Bill concluded in 
umph. “What's the matter with 
that scheme for raising money?” 
‘The only flaw in that scheme,” I 
is the same flaw that plunged 
s country into its present depres- 


said, “ 
sion. When the second instalment fell 
due on the clock the financial genius 
hod no money to meet it. He could 
not return the clock because the pawn- 
broker had it and certainly he would 
not yield it up until the loan was paid. 
The net result was that the store- 


keeper had 3 shillings to show for a 
19 shilling clock. The pawnbroker 

the clock, but he was out 30 shill- 
ings. The two molders had had a 


few drinks and if the law was allowed 
to pursue its course, probably were in 
line for transportation to the modern 


equivalent of Botany Bay or Van 


Diemen’s Land.” 
‘Oh, well,” Bill remarked, resigned- 
lv. “I might have known there was a 


catch to the thing. Hereafter I shall 


tick to the foundry where I am on 
miliar ground, instead of trying to 
my way through the dense and 


dangerous financial jungle, filled with 


d and ferocious animals, specialists 
the art of snapping money from 
ch other. 

Compared to the financial arena, 


the foundry is a comparatively shel- 
tered place, but even in the foundry, 


e occasionally encounters difficulties. 
I had an inquiry some time ago from 
tan whose cupola practice was not 
His cupola is lined to 
ut 22 inches diameter above the 
eres and develops a bridge before 
has melted more than one half of 
usual 5000-pound heat. As an added 
ravation the iron is cold and the 
tings are dirty. 
His usual practice is to light the 
coke and after it has burned 
ough he adds coke until it reaches 
oint about 4 feet above the tuyeres. 
then charges 300 pounds of iron 


sfactory. 


owed by 35 pounds of coke and 8 
nds of marble, and continues this 
portion until the entire amount for 

day is charged. The charged 
Ola is allowed to stand 45 minutes 
ore the fan is started. The first 

appears in about 3 minutes. In 
attempt to remedy conditions he 
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raised the coke charges to 45 pounds. 
The iron is a little hotter than before, 
but still is not satisfactory. The slag 
is quite thin and causes trouble by 
running through the tap hole with the 
iron. Many of the small castings, 
particularly small gear blanks show 
small round clean pockets on the cope 
side after they are machined and he 
wonders if this form of defect is due 
to cold iron. 

“In my reply I pointed out that he 
had omitted many factors that are 
necessary if one is to make an intelli- 


Like the Hindu for pants he makes 
his skin do 


gent diagnosis of the trouble. How- 
ever, his statement that the coke bed 
extends 4 feet above the tuyeres and 
the first iron appears in 3 minutes, 
leads me to the opinion that the first 
half of the bed is too low and further, 
that the tuyeres are left open from the 
time the cupola bed is lighted until 
the time the blast is put on. 

“Instead of speculating on what he 
has or has not done I decided it would 
be more to the point to suggest what 
he should do to secure satisfactory re- 
sults from this small cupola. I ad- 
vised him to charge a_ suflicient 
amount of coke on the bed, so that 
when it has burned through and set- 
tled down it will be necessary to add 
only 10 or 12 inches more to bring 
the top about 3 feet above the upper 
edge of the tuyeres. The tuyeres 
should be closed when charging is 
commenced, under ordinary condi- 
tions, and the wind may be put on as 
soon as the furnace is filled to the 
charging door. 

“Many melters favor the idea of 
allowing the charge to soak for vary- 
ing periods up to an hour before turn- 
ing on the blast, but this practice is 
not essential. In effect it is equal to 
applying a mild blast for a long 
period. If for any reason the charged 
cupola must stand for periods over an 
hour, the tuyeres must be closed. 
Otherwise the bed will settle and be 


too low when melting actually com- 
mences. The resulting iron will be 
cold and probably oxidized. 

“A 22-inch inside diameter cupola 
will melt about 2000 pounds per hour 
which means that this particular cup- 
ola will be in blast for nearly 3 hours. 
Amount of slag produced in that time 
is sufficient to choke the cupola unless 
removed either through the tap hole, 
or, a proper slag hole at the back or 
side. With a receiving ladle under the 
spout, slag may be drained through 
the tap hole and afterward skimmed 
from the ladle. The method is rather 
messy and danger always exists that 
some Slag will remain and find its way 
into the castings. 

“A skimming spout may be ar- 
ranged, but probably simplest 
method is to provide a slag hole about 
5 inches below the tuyeres at the back 
of the cupola. Place sufficient lime- 
stone or other fluxing material on each 
charge to form a thin, liquid slag that 
will flow freely through the slag hole 
This point will have to be determined 
by experience. The usual amount is 
about one third the weight of the coke 
charge. The amount gradually may 
be increased or decreased depending 
on the fluidity of the slag A mild 
blast, say 6 ounces, is sullicient for a 
small cupola. Scrap and pig iron 
should be broken into small pieces 
and charged in a compact manner.” 


Industry Shows 
Decline in Injury Rates 

Accident frequency severity 
rates in the foundry industry declined 
in 1931, according to a recent report 
prepared by the National Safety coun- 
cil, Chicago. Based on reports from 
140 plants, the frequency rate was 
24.19 and the severity rate 2.10. On 
the basis of 91 plants reporting during 
the past 3 years, frequency rate in 
1931 was 23.62 and the severity rate 
1.84 compared with $2.53 and 2.28 in 
1930, and 48.20 and 1.95 in 1929, 

Injury rates were highest in steel 
foundries, while brass and aluminum 
foundries had the lowest frequency 
rate, and malleable foundries the low- 
est severity rate. Large organizations 
had better frequency rates on the 
whole, and malleable foundries the low- 
er severity rates than the larger ones. 
A bulletin containing the report and 
considerable data collected in the sur- 
vey recently has been published by the 
National Safety council, 20 North 
Wacker drive, Chicago. 

J. E. Harlow, 7 West Sixth street, 
Cincinnati, has been appointed repre- 
sentative of the Magnetic Mfg. Co., 
Milwaukee in the Cincinnati territory. 
Mr. Harlow will handle the entire line 
of magnetic equipment made by that 
company, including 
clutches, rolls and other magnetic 
units. 
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Coreless Induction Furnace 


(Concluded from Page 19) 


and poured. It is then returned to 
the truck, charged with scrap and 
is ready for its turn. The shifting 
of power off one cruccbe to power 
on the second crucible requires only 
about 15 seconds, and shifts as short 
as 7 seconds have been clocked. Not 
only is the annoying and costly job 
of ladle heating eliminated, but it is 
different) mixtures 


from heat to heat. 


possible to run 


The volume of refractory, exclu- 
erucible, is small and 
first heats or heats with new cold 
eruc bles require but little longer 
than heats in whieh the erucible is 
The furnace provides inher- 
stirring, preventing segregation 


sive of the 


Wari 
of element Since the heat is gen 
erated within the metal (a charac- 
teristic induction furnaces) 
the crucibles give long life. 

tt coil type of furnace is not 
well adapted to steel or cast iron 
melting beeause the higher pouring 
temperatures of those metals makes 
the erucible difficult to handle with 
tongs and results in a short crucible 
life. 


Uses Battery of Furnaces 


Fig. S shows the foundry of the 
RBabeock & Wileox Co., Barberton, 
©. Available high frequeney sources 
of power are a 1250 kilowatt, 96¢ 
eycle generator and a 150 kilowatt, 
2000 evele generator, which together 
give a melting capacity of about 23, 
tons per hour. Furnaces in 
ranging from 400 to 3000) pounds 
are connected ready to run and by 
arranging so that several furnaces 
are ready to pour at the same time, 
single castings up to 6000 or S004 


sizes 


pounds have been made, 

With such a battery of furnaces, 
which includes 1000 and 1500 pound 
units as well, practically any size 
heat can be made from 200 to S000 
pounds The toundry can respond 
rapidly to changes production 
schedule and demands for various 
size heats as well as heats of dif- 
ferent analysis can be met quickly. 

Ability of the turnace to repro- 
duce results time after time assures 
constant quality. The balanced 
three phase, high power factor load 
drawn from the lines together with 
the absence of wide fluctuation makes 
for minimum power charges. 

That foundry produces plain car- 
bon steel castings, stainless, heat and 
corrosion resisting steels, and high 
speed steel. It has the largest high 
frequency melting capacity of any in 
the world producing sand castings. 
induction furnaces are 
employed by the Hoskins Mfg. Co. 
at its Detroit plant. The newer of 
two outfits has a 300 kilowatt gen- 
erator, motor driven and the fur- 


Coreless 


46 


naces are arranged for alternate Op- 
eration, are rated 600 pounds. Six 
hundred pound charges of chromel 
per cent nickel-—-20 per cent 
chromium) of the highest grade are 
melted in about 1 hour. The older 
equipment is rated 150 kilowatts, 300 
pounds, and melts in about the same 
time. Equipments are used both for 
chromel castings and ingots. The 


~ 


installation at) the 
Duriron Co. 


tilting hoist is a high speed air hoist 
with speed control so that the fur- 
naces may be tilted in a few seconds 
or slower if desired. 

Fig. 6 shows the 150 kilowatt in- 
stallation at the plant of the Duriron 
Co., Dayton, O. This is a simple 
equipment with two furnaces of 600 
pounds rating, only one of which op- 
erates at time. The normal 
charge of 650 pounds is melted in 
from 11, to 1's hours. The motor 
generator set is located in the small 
room back of the switehboards.  Al- 
though both furnaces are rated 600 
pounds in capacity, nevertheless 
smaller heats down to 
pounds can be made, and this com- 
pany on occasions has been able to 
arrange both furnaces so that they 
were ready to pour at the same time 
so that from 1200 to 1300 pounds 
of metal could be tapped. The Dur- 
iron Co. produces exclusively corro- 
sion and heat resisting castings and 
equipment, 


250-300 


Offer Safety Service 


Safety work of several thousand 
industrial members of the National 
Safety council representing all indus- 
tries, recently has been analyzed and 
the most effective technique will be 


made available to any plant regari 
iess of membership in the counci 
The only requirement on the part « 
the company is the supplying of 
few essential facts from which t} 
council engineers can draw up a prac - 
tical working plan commensurate 
with needs and applied to the specif 
operating problems, 

Information may be secured by 
addressing the National Safety coun - 
cil, 20 North Wacker drive, Chicag 


Book Review 


The Book of Metals, by Donald W 
heim; cloth, 341 pages, 6 x 94 inches 
published by Harper & Brothers, Ney 
York, and supplied by Tuk Founpry, 
Cleveland for $4.00 plus 15 cents post- 
age and in Europe by the Penton Pub- 
lishing Co., Ltd., Caxton House, West- 
minster, London. 

This is indeed an unusual volume, 
for it represents a popular discussion 
of the manufacture of various metals 
in numerous types and forms, p! 
pared by a man who is not in 
sense of the word a metallurgist, an 
vet the material presented is accurate 
in all of its ramifications. The ides 
for the book was conceived as an 
answer to questions asked by the 
author’s two sons, 14 and 16 years of 
age, and exactness of statement wis 
assistance otf 


secured through the 


some 35 advisors. 

The author has succeeded in giving, 
with scientific accuracy, the history, 
mining, alloving and shaping of met- 
als, phrased in language understand 
able by those with no previous know! 
edge of the subject. Iron, wrought 
iron, cast iron, steel alloys, aluminum, 
copper, brass, bronze, nickel, zinc, 
lead, tin, gold, silver and platinum are 
treated from point of view of process, 
fabrication and applications. 

With the possible exception of the 
steel foundry industry, all branches 
ot casting manufacture are represented 
more or less briefly in this volume. 
A long chapter is devoted to gray 
cast iron and malleable cast iron; 
the material for that section having 
been written with the co-operation of 
and checked by the American Found- 
rymen’s association, the Gray Iron 
institute, the Malleable Iron Research 
institute and Enrique Touceda. The 
chapter on cast iron includes histori- 
cal information, a discussion of the 
manufacture of cast iron pipe, centrif- 
ugal casting, gray cast iron, white 
cast iron and malleable cast iron. 

This book will provide interesting 
and enjoyable reading to any inter- 
ested in metals. 


The sixth annual outing for the 
Philadelphia Foundrymen’'s associi- 
tion was held at the Northeast Shrin 
club, Huntingdon Pike and Fillmore 
street, Fox Chase, Philadelphia, on 
June &. William S. Blessing, Moore 
& White Co., Philadelphia, was i 
charge of arrangements. 
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IF ITS A HERMAN IT'S WORTH USING. 


IT MADE ITS WAY BY THE WAY ITS MADE 


HERMA 


T insures all molds being rammed to 
the same density without waste of air 
or wear to the Jarring Machine. 


It relieves the operator of counting the 
number of blows, prevents his retarding 
production and allows him to attend 
to other duties while the machine is 
jarring. 


It enables any Jarring Machine to be 
efficiently operated. 


It is attached to the Air Supply Line and 
is Independent of the Jarring Machine. 


The Valve while having all of these 
desirable features is quite simple in 
construction with nothing to get out 
of order. 


MADE IN THE FOLLOWING SIZES 


Number 1 for Pipe sizes ',"’ to *,’’, inclusive 
Number 2 for Pipe sizes 1” to 1!.’’, inclusive 
Number 3 for Pipe sizes 2” to 2!.'’, inclusive 


PLEASE WRITE FOR PAMPHLET 
AND PRICES 


HERMAN PNEUMATIC MACHINE COMPANY 
GENERAL OFFICES: Union Bank Building PITTSBURGH, PA. 
MANUFACTURING PLANT: ZELIENOPLE, PENNSYLVANIA, U. S. A. 

Foreign Works: Pneulec Limited, Mafeking Rd., Smethwick, near Birmingham, England 
Hartung Aktiengesellschafr, Berlin, Lichtenberg, Germany 
Gibson Battle & Co., Limited, Sydney, N. S. W. 
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(Concluded from page 25) 
temperature, as indicated by a slight 
drop in temperature occurring if none 
is used. 

Results show that this system of 
melting with the use of the flux in 
the cupola to thin the slag 
some deoxidation of iron. This, to- 
gether with the advantages of the 
forehearth even without the use of 
fused soda ash on the metal in the 
hearth, showed improved machin- 
ability. 


gives 


Results obtained on castings from 
the #-ineh unit are derived from 
use of both the forehearth and fused 
The following advantages 
Permits use of more scrap 
sacrificing quality; sulphur 
iron reduced 30 per cent 
in face of increase in percentage of 
iron steel in mixtures; 
of slag increased with an in- 
fluidity of 
metal which pours nicely, due partly 
to refining with 
partly to the facet 


soda ash. 
are cited: 
without 
content of 
serap and 
fluidity 
erease in 


metal; cleaner 


fused soda ash and 
that 
at bottom: improves toolabil 


forehearth is 


tapped 


ity 

When the flux is used in the ecu 
pola, it may be pointed out that the 
slag is more fluid, which keeps the 


coke bed open and aids melting, It 
also xlazes the cupola lining and pro- 
tects it from seouring action. 

It is the that foundry 
to apply the following test as an in- 
dication of the relative machinabil 
ity of castings of different analyses: 


practice of 


\ drill test is made on a 11-inch cast 
drill running at uniform 
weighted with a constant 
Drill is sharpened in a jig to 


bar with a 
speed and 


load 


assure 


a 


able 
of samples 
Results of the tests are shown in the 
following: 


uniform 
While that 
universal 
test 


of the 


test 


standard 


tested 


by 


cutting 
may not 
it 
relative 
that 


Time Required to Drill 
l-Inch Bar 
Metal poured direct 


cupola 


Metal 


tr 


ash 


eated 


from 
treated ) 


in 


edge 
conform 
gives a 
properties 
foundry. 


Seconds 
from 


forehearth (not 


Metal treated with fused soda 


and 


forehearth 
Forehearth 
metal 


fused 
contained 
centage of serap than cupola metal. 


Refining Methods for Gray Iron 


angle. 


Through 


soda 


Improvenient in Machinability 


I 
By use 


ry 


ol 


fused so 


forehearth 


Whil 


as 0.04 


per cent, keeps machining speed at 
for 


constant 


duction 
grinding 


shop the increase of 


drilling 


a 


speed, as 


da 


forehearth alone 
ash 


Pe 


in 


experiments that 


per cent, a 


rate satisfactory 


content 


type 


with a minimum 
it is used as 
production 
23.26 
evident 


considerab! 


higher 


found- 
has reduced the sulphur to as low 
of 


standard. 


machin: 


per cent 


from 


test, would elfeet 
economies in time and tool 
in a year. 

Table I shows direet costs 
of metal based on operation 


60-ineh 


cupola, 


Prices 


expense 


per 
ot 


shown 


Ta 


Costs per Ton of Tron 


Pic iron 


eross ton 


Same G $20.04 per gross ton 
Foreign cast scrap, steel and ret 
lood and 1300 pounds @ $16 ton 
1000 and 1300 pounds @ $9 ton 
Limestone 60 pounds @ $3.65 ton 
60 pounds @ $3.30 ton 


Coke “67 pounds @ $11 per ton 
“67 pounds @G@ $10.50 per ton 
Fused soda ash-——1 pig per charge @ 
per pound 
Total direct 


cupola costs 


(Cupola expense same for both 
Forehearth expense 

Fixed charges including relining 

Daily labor cost for cleaning, ete 


Fused soda ash 


$.035 per 


pound 


Total direct 
to ladle 


metal cost as 


1.75-2.25 Silicon Buffalo basis Fe 


Comparison of Direct Metal 


1000 and 700 pounds @ $24 per 


urns 


2 pigs per ton metal @ 


poure d 


b. 4, 


Cupola Direct 


1927 


methods so 


not 


Forehearth and 


132 
> 
Ww 
1.30 
“a7 
$14.58 


inchided) 


Fused Soda 


1927 


SIS 


S1S.65 


Ash 
1932 
> 6.20 
10 
13.04 
4 


for 1927, 
started, and for 1932. 
on the forehearth include depreci: 


when the 
Fixed charg: 


tion, interest relining 
Under normal conditions a lining 
good for 10 weeks of pouring oper 
tion on the basis of 2 to 4 hour heat 
per day for 5 days a week. Dail 
cleaning and bottom lining requi! 
two hours time for one man. 


cost 


Consumption of fused soda a 
over a period of time is less than 
the start of using it. 
the fact that after a short time th 
sprues, spills and returns make up a) 
appreciable percentage of the cu 
rent mix, which is thereby alread 
reduced in sulphur content by previ 
ous refining. 


Offer Opportunity 
ToIndustry’s Younger Men 


Summarizing the year's activities 
at the June 7 meeting of the Malle 
able club, Milwaukee, President Scott 
MacKay fact that ear 
regular feature of the meetings 
throughout the had 
signed to aid the vounger men of the 
industry 
from 


stressed the 


year been de- 
in accumulating experience 
those been connected 
with the industry a time. He 
pointed out that ample opportunit 
and 
operating 


who had 
longer 
for disevssion for questions re 


garding problems alway 
been afforded and that the su} 


port of the membership had been it 


had 


dicated in a gratifying way by fait 
ful attendance. 

Ek. M. Handley, Chain Belt Co., Mil 
waukee, |, resented the technical new 
report and led the which 
followed. N. Jolman, Belle City Mal 
leable, Racine, Wis... and M. W 
Gleisner, Walker Mfg. Co., Racine, 
contributed considerable interesting 
information on the 
ing Practice,” D. Ll. Dobson, Glaney 
Malleable Corp., Waukesha, led th 
discussion of the ‘‘Estimates fron 
Blue Print.” 3! A. Harder and M. W. 


Gleisner 


discussion 


subieet of 


were appointed to arrang: 


for the summer pfenic of the elub. 


Creep of Metals 
Measured with Accuracy 


metal, a continuous but 
imperceptible change in size 
or shape which occurs in a supposedly 
material, measured by 
the University of Michigan 
ment of engineering 
special instruments giving continuous 
readings accurate to one-millionth of 
an inch. Results of the 
expected to be of fundamental im 
portance to many industries. 


Creep of 
almost 
solid has been 
depart 


research 


research are 


Clarence P Harris, Industria 
chemist, has moved his office fron 
522 Fifth avenue to 174 Madisor 


avenue, New York. 
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has to perform, and presents sug- 


Wi 
4 restions as to how t« eet the prob- 
ree lastitute of British I oundrymen gestions as to how to meet the pr 
Ci; lem. J. W. Gardom presented the 
st first report of the subcommittee on 
> (Concluded from Page 21) malleable cast iron, appointed by a 
the technical committee of the insti- 
at that paper is presented on page ber in Gray Iron Castings” was an tute. a 
ai} of this issue. The discussion was interesting paper presented 
“ open by C. H. Kain, who said that E. Longden,. The author has made of visitis were paid to interesting 
the price per ton quoted for the a special study of the subject of werks in and areend Noewenntic. 3 
; duplex process with the use of the camber and has were i , ys The annual banquet took place on 
electric furnace was high, and would ber chart, showing the camber re- Wednesday. June &. and on the gy 
render such an operation noncom- quired for the heavier he pe — — . Thursday evening a civie reception 4 
t} mercial in Great Britain, He noticed — eae we and dance were offered by the Lord , 
also that the silicon content is thicknesses The various factors Mayor and Lady Mayoress. ag 
a higher, and the combined carbon influencing volume changes are dis- 
lower, in America than in Great 
ae Britain. He found it difficult to a Zine Die Castings 
count for the hardness obtained 
with such a low combined carbon. Employed for Clock Parts 
With reference to the question of . : 
superheating, he said that this oper- Rapid increase in the use of zine ret 
tion is associated with a_ ferrite die castings for cases and working i 
ps structure, therefore tending to re- parts of clocks has been noted re- 
n luce hardness, and with inverted cently by Daily Metal Trade. Marked 
. . ] 
ies ehill. He also said that the addition economies manufacturing costs, 
lk of ferromanganese-silicon absorbs a especially in large quantity produe 
nt creat deal of heat. and recommend- tion are bringing larger numbers of 
r ed the use ot calcium silicide, which zine die-cast cases into the market 
" ives an exothermie reaction. in place of metal stampings, wood, 
1G) R and plastic composition materials 
J.G ‘ ree ritish ron oth spring-wind and electric clocks 
referret are equipped with the die-cast cases, 
used aut "as being 
od tuthor a eins rrend toward die castings devel 
Innoculation Owing to oped about two years ago when the 
man ferences t ‘T- 
Ame! first clock. a spring wind tvpe, was 
a ! practice, u introduced to the publie with a zine " 
ed 1} t ‘ » sete 
i 1 die cast case. Prior to that time, 
oul made in Great Britain as : 
for bases on which clocks rested. 
! \\ us in America. Fk. K, Neath said — EF. WILLIAMS, senior \ vear and a half ago. the first elee- % 
t with a low carbon, the preei- 4 vice president, Institute of Briit- ‘wie Glask we place a on the mar ‘ 
‘ as i e ar- 
of the silicon contents lost some ish Foundrymen, was born in 1866, Sine 
‘ A e cas “ase. 
of its importance. The differences He was educated at Manor House het tne 6f the 
\ tens le strength indicated in the school, Clapham, London, the Leys has increased rapidly until now prac i 
vor seemed to he independent of school, Cambridge, and the South tically every major manufacturer of 
' composition, and were probably Wales University college. In 1884 electric cloek ; is turning out prod 
\ to the distribution of graphite. Mr. Williams joined the firm of John ucts of that kind 
‘ Williams & Sons, and he became 
“i Treati ‘ ac ‘TS State li 
Heat Treating Lron manager of the Globe Foundry & th 
t Ingineering ‘orks, Cardiff, in 1887. 
\ paper by J. E. Hurst on ‘‘Hard- Engin ring W f ¥ through the use of high grade metal 
=f The Globe foundry was incorporated * 
ne Cast-Iron’? embodies consider- ith Jol Willi & Ss (Car of extreme purity, eliminates the 
3 ohn illiams & Sons ar- 
e work in the plant and labora- ning necessity of grinding and polishing 
ditt), Ltd., on the formation of that 
. ies of the Sheepbridge Stokes s ong to obtain finished surfaces in most 
company in 1899, and still forms an 
( trifugal Castings Co., Ltd. It : “ instances and thus effects a saving 
‘ important part of that ompany’s ac- 
cribes various methods that can in production cost. The surfaces of 
tivities. Mr. Williams is chairman : 
now be used to harden east iron by : . ad . ‘ the outside walls are readily sub x 
ot John Williams & Sons (Cardiff), 
treatment and by nitrogen. ject to plating of every other plat 
Ltd., of Williams (Barry), Ltd., and 
Vanhy questions were put to the au- aes ing metal as well as lacquer finishes 
rr, particularly with regard to the i H i easter of the elm rhe size of the die castings is un- 
um. e is director e ‘in- 
of additions. He stated that restricted and are thereby suitable 
cipality Building society, Cardiff, 
replies in such eases cannot be : . for all styles and designs of clocks. 
t made by analogy with steel practice, ‘ ‘ardiff. He ahiie The use of zine die castings is 
e that many points still remain to not being restricted to clock shells 
investigated by experiments. F. am and bases. Such working parts as 
' fidson cited a case in connection gears and pinions, as well as fear 


years, 


eases and clock backs, are being 
ves, in which methods recom- made in the die-cast form in place 
nded by Mr. Hurst had been ap- of the machined parts formerly used. 
ed with marked success. In re- cussed and illustrated by examples. The automotive industry is mak- 
ing to the discussion, Mr. Hurst Many points of detail, from a_ prac- ing greater use of zine die castings 


h the manufacture of marine 


{ that it sometimes does occur tical angle, were raised in the dis- as well as the clock industry, ac- : 
' a casting eracks during the cussion that followed. cording to fabricators. " 
rdening process. The tempering A paper by F. J. Hemming en- : 

' done in a salt bath, and the east- titled “Some Lifting Considerations R. E. W. Harrison has resigned the Oo 
= are allowed to cool quietly in in a Jobbing Steel Foundry,’ draws sales engineering directory, Cincin- if 
ast. attention to the large amount of nati Milling Machine and Cincinnati « 


‘Contraction, Distortion and Cam- lifting work which a steel founder Grinders Ine. 
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(Concluded from Page 13) 


from a cupola. Here, also, the grade 
of iron produced is dependent upon 
the demand, as iron of practically 
any composition may be made in this 
manner. In fact, both the electric 
furnace and air furnace readily lend 
themselves to the production of low 
carbon iron and low carbon is the 


prime requisite of high test iron. 
dia. 
—= 
yu 
J05 1% 3% 
tu 
| 


hig. 4—Tensile specimens were ma- 
chined from broken transverse bars to 
the dimensions shown 


Some air furnaces previously used 
for malleable iron castings, now con- 
vert excess capacity to high test iron. 


Three Main Processes 


At least three methods of proce- 
dure are now in operation. 

1. Making up the entire heat of a 

composition suitable for gray 

iron castings of high strength 

2. Adding ferrosilicon or other 
graphiters in the ladle to part 
of a regular heat of malleable 
iron, The remainder of the 
heat may be used for regular 
malleable iron castings if de- 
sired. 

o. Making the heat of hard iron 
somewhat of the same compo- 
sition as used for malleable 
and then heat treating all cast- 
ings. In this procedure the 
eastings usually are small and 
the carbon as east is combined. 
Tensile strengths of 

110,000 pounds per square inch may 
be so obtained with various elonga- 
tions up to 15 per cent depending on 
the heat treatment. From the many 
such treatments in use only two will 
be described. 


to 


Fig. 2 shows irons where the cast- 
ings and test bars were heated to 
1700 degrees Fahr. and held at this 
temperature for 20 hours, then 


cooled in air, reheated to just below 


High Test Cast Tron 


the critical temperature and held 20 
hours, then cooled in air. A shorter 
hold would mean a higher strength 
with less ductility but with a 20 
hour hold, the desired results were 
obtained. The spheroidization of the 
cementite should be noted. The view 
at 2000 diameters was taken between 
carbon spots which appear in field 
as in malleable iron. 
The analysis of this iron was: 

Per Cent 
Silicon 


’-hosphorus 


The physical 
follows: 


properties were as 


Tensile Strength—lIlIbs. per sq. 


Klongation in 2 inches, per 

14 
Reduction in area, per cent.... 1s 
Rockwell hardness Bee 


The photomicrographs of Fig. 3 
were from an iron where the test 
bar was held at 1700 degrees Fahr. 
for eight hours, air quenched, re- 
heated to 1200 degrees Fahr. for 15 
minutes, and oil quenched. The 
analysis of this iron was: 


Carbon 
Silicon 
Sulphur 
lhosphorus 
Manganese 


These samples showed a_ tensile 
strength of 107,200 pounds and an 
elongation of 2% per cent in 2 
inches. 

No special alloys were used to ob- 
tain the results given. All test bars 
referred to were A. S. T. M. stand- 
ard malleable iron test bars cast %%- 
inch diameter round and broken in 


the rough. In all cases, there was 
a slight deecarburization on the sur- 
face. All analyses, hardness tests, 


and micrographs taken from 


center of bar. 


were 


Book Review 


Science in Action, by Edward R. 
Weidlein and William A. Hamor; 
310 pages, 6 x 9 inches, cloth, pub- 
lished by MeGraw-Hill Book Co. Ine., 
and supplied by Ti FouNpry, 
Cleveland, for $3 plus 15 cents post- 
age, and in Europe by the Penton 
Publishing Co. Ltd., 416-17 Caxton 
House, Westminster, London. 

Development and growth of in- 
dustry through the application of 
science is discussed in an interesting 
manner in this volume. The first sec- 
tion of the book is devoted to a history 
of industrial research, and the types 
of laboratories devoted to that purpose. 
This is followed by facts on scientific 
research and its effect on the necessi- 


ties of life, the success which scie»- 
tific research has achieved in nume 


ous familiar industries, 
pilot of technology, and scientific m: 
agement and rationalization. 

The compilation of facts is arrangs 
to give engineers, scientists and bu 
ness men a comprehensive picture 


science tie 


the place of science in industry, tle 


need and methods of industrial 
search, results achieved by various « 
ganizations, and important factors 


research procedure, The authors ave 


Experience Speaks 


HEN R. S. MacPherran, 

chief chemist, Allis Chal- 
mers Mfg. Co., West Allis, Wis., 
was designated to present the 
annual exchange paper of the 
American Foundrymen's asso- 
ciation at the 1932 meeting of 
the Institute of British Found- 
rymen, a fortunate choice was 
made. Mr. MacPherran long has 
been known in America and 
abroad for the depth and 
breadth of his experience and 
information on gray cast iron. 
His paper, practically in full, 
is presented in this and the Au- 
gust issue of The Foundry. 


identified with the Mellon Institute of 


Industrial Research, Pittsbure! 


Impurities Lower 
Copper Conductivity 


Two of the major impurities which 
a copper refinery must remove from 
blister copper are selenium and_ tel- 
lurium, according to S. Skowronski and 
M. A. Mosher in a paper presented 
at the Apri! meeting of the American 
Electrochemical society. 
nide and copper telluride are not sol- 
uble in the solid solution of copper, 
and crystallize between the 
boundaries. Consequently, they have 
little effect on the electrical conduc- 
tivity of differing markedly 
in that respect from arsenic and anti 
mony. Thai is shown by the following 


Copper sele- 


crystal 


copper, 


data. 

Copper containing no selenium ol 
tellurium had a conductivity of 100.6 
Addition of 0.0058 per cent selenium 
reduced the conductivity to 100.1 
While 0.0098 per cent selenium reduced 
the conductivity to 99.0, and 0.204 pe: 
cent selenium lowered the conductivity 
to 97.5 per cent. The addition ol 
tellurium causes less reduction than 
With setenium for 0.0104 per cent 
tellurium lowered the conductivity ‘0 
99.9 while the addition of 0.051) per 
cent reduced the conductivity to 99.4, 
and copper containing 0.195 per cent 
tellurium had a couductivity of 99°. 
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Stabilize Foundry Costs 


Through Accurate Control of Variables 


By H. W. DIETERT 


HE variable scrap loss in a 
foundry causes a _ fluctuation 
in casting cost that is destruc- 
tive to all careful cost estimation. 
The resultant chance to win or lose, 
has a tendency to cause foundrymen 
to gamble on their chance of a low 
scrap loss for a particular lot of 
eastings. This condition does not 
lead to a profitable and stable indus- 
try. Every leading industry is found- 
ed upon a productive system that is 
under control at every point. 
However, the foundry can secure 
a foot-hold in this desirable position, 
yy adopting a measuring device for 
controlling every operation, similar 
to that practiced by machine shops, 
where every part is measured with a 
tool. Foundry control may be se- 
cured by an educational program, 
which teaches the workman to ap- 
preciate exactness. This requires 
the complete elimination of the pres- 
ent half-hearted chance method, 


Co-operation Is Necessary 


The heart of every foundry con- 
trol system is a co-operative group 
of foremen who know their partic- 
ilar operations, and are capable of 
convincing the men that their work 
consists of manual and mental ef- 
forts combined. A group of work- 
men, so controlled, when equipped 
with proper working and measuring 
equipment, yield a stable foundry 
condition which will not destroy 
the small margin of profit. 

The engineer's duty in the found- 
ry control system, is to furnish prop- 
r working and control equipment 


Gives Methods 


N DETERMINING costs, the 

results are based on an av- 
erage and reasonable loss of 
castings. However, it often hap- 
pens that the losses exceed ex- 
pectations, and consequently 
there is a partial and often to- 
tal loss of profit. By proper 
control it is possible to hold the 
losses within reason and pre- 
vent wide fluctuations that are 
so destructive on profits. This 
article discussing briefly sever- 
al methods of control, is ab- 
stracted from an address pre- 
sented at a meeting of the New 
England Foundrymen’s associ- 
ation. The author is associated 
with Harry W. Dietert Co., 
and the U.S. Radiator Co., De- 
troit. 


in addition to giving aid in the ap- 
plication of this equipment. Produc- 
tion of machine shops is increased by 
the aid of measuring, or control 
tools, and the same will hold true in 
the foundry. 


Outlines The Factors 


Foundry control should incorpo 
rate the following control points: 

Purchase of all raw material on 

a specification that will assure in- 

coming material to be of a uni- 

form quality, so that standardized 

shop operations need not be ad- 


Slag Analyses for Cupola and Ladle 


Alumina 
Iron Titanic 


Date Silica Lime Oxide Acid 


Cupola Slag 


6-24 39.25 37.62 4.30 14.63 
Ladle Slag 

6-24 46.18 2.00 13.90 26.12 

6-30 34.80 46.00 3.40 


Ladle Slag 
6-30 45.00 0.80 27.00 9.61 


Man- Magne- 
ganese sium Sul- 


Oxide Oxide phur Type 


Cupola Slag 
949 


10.80 0.34 0.32 Aeid fect 


Remarks 


2.70 1.24 0.60 Basic 
& Castings show 
oxidized iron de- 
7.25 0.43 0.45 Acid fect 


2.00 0.97 0.82 Basic 
64 Castings show 
oxidized iron de- 
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justed to the variation of raw ma- 
terials, 

Inspection (by applied test 
methods) of all raw material re- 
ceived to determine definitely, the 
practical qualities of the material. 

Use of raw material in definite 
weights or volumes to secure a 
workable material of measured 
and standardized characteristics. 

Treatment of all material in 
definite routine methods, which 
are known to produce consistent 
measured results. 

Performance of each  produe- 
tion operation to an exactness that 
is standardized within close tol- 
erance, 

Maintenance of equipment to 
enable reproduction of past 
standardized performance, 

A cost system enabling organ- 
ization to determine the depart- 
mental and total cost of each cast- 
ing. 


A few examples of foundry con- 
trol will prove beneficial, to show 
how readily the foundry lends it- 
self to that feature. 

A cupola equipped with an iron 
temperature recorder which has been 
described by Nyler and Dietert in 
the Dee. 15, 1925, Jan. 1 and Jan. 
15, 1926 issues of Tue Founpry, 
may be operated readily to melt iron 
at a definite temperature. The value 
of having molten iron available at a 
predetermined temperature can not 
be over estimated, 


Study Is Instructive 


A study of temperature charts ob- 
tained from that device showing the 
effects of faulty cupola operation, is 
exceedingly instructive. The most 
common fault of cupola operation is 
in the burning or the coke bed. The 
result of an under-burnt coke causes 
a low iron temperature at the be- 
ginning of the heat. An over-burnt 
bed will produce the opposite effect, 
by causing a high iron temperature 
at beginning of the heat. A correct- 
ly burnt coke bed will produce a 
normal iron temperature at begin 
ning of heat. which may be main 
tained throughout the heat, provid- 
ing every operation follows a stand- 
ardized and correct routine. 

Many cupola operators are overly 
anxious to secure a high iron to 
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coke ratio, by reducing the coke too 
soon on charges near the end of the 
heat. The result being an _ insuffi- 
cient amount of coke to maintain 
the coke bed at its proper height. 
That causes iron to be melted in 
front of the tuyeres, and the iron 
temperature will suddenly jump to 
a high range and become oxidized. 

A soft coke which burns too rap- 
idly, often causes the coke bed to 
drop to a dangerously low level. The 
iron temperature will follow an ir- 
regular temperature range, raising 
to a high temperature every time 
the charge drops to a low level. 


Add Booster Charge 


The iron temperature be 
changed during a heat, if found nec- 
essary by adding a _ booster coke 
charge which results in a tempera- 
ture rise as soon as the additional 
coke charge reaches the melting 
zone. <An irregular air volume de- 
livered to the cupola causes consid- 
erable fluctuation in metal tempera- 
ture, The same cupola operated 
with a constant air volume produces 
metal of constant temperature. 

Cupola slag must be of a definite 
chemical composition to possess 
maximum purifying power. The 
quantity of limestone and fluorspar 
charged into the cupola should be 
calculated to give a slag of desired 
composition, producing maximum 
fluidity, low melting and freezing 
temperatures. 

The color of cupola slag, when 
slowly cooled, depends upon the iron 
oxide present. The greater the per- 
centage of iron oxide the darker the 
slag, as may be noted from the fol- 
lowing: Glassy yellow, 0.97 per 
cent iron oxide; gray stone, 1.25 per 
cent; dark green, 1.17 per cent, and 
dull black, 2.33 per cent iron oxide. 
All chemical constituents of slags 
civen were practically identical, with 
the exception of the iron oxide con- 
tent. 

A cupola slag containing equal 
portions of lime (CaO) and _ silica 
(SiO) proves to be a_ satisfactory 
slag. The fluidity of slags increased 
with an increase of magnesium ox 
ide content, up to 17 per cent. That 
makes it possible to reduce quantity 
of limestone charged when magne 
sium content is high. 

The slag analyses, as tabulated in 
the accompanying table illustrate 
further, the importance of slag con- 
trol. A comparison between the cu 
pola and ladle slag, will show that 
the cupola slag is basic and ladle 
slag is acid. That is due to the iron 
Oxide pick up, and to the thorough 
ness of slag separation the 
iron before reaching the ladle. 

A comparison of cupola slags for 
the dates 6-24 and 6-30 given in the 
table shows wide differences between 
the ratio of silica to lime content, 
which affects melting and freezing 
temperatures of the slag. The ladle 


slags for these two dates are of par- 
ticular interest in that the iron ox- 
ide content for 6-24 is 13.90 per 
cent and 27 per cent for date of 6- 
30. The ladle of iron dated 6-3" 
contained oxidized iron. A compari- 
son of casting loss for these two 
dates shows a high loss of 64 cast- 
ings for 6-30, and a low loss of § 
castings for 6-24. 

Providing the iron temperature, 
slag anlysis and iron analysis are 
controlled, within practical limits, 
one knows that all melting opera- 
tions were performed correctly. 

The continual changing of pattern 
gates, risers and molding methods 
usually delays the recovery from a 
high loss epidemic. Experimenta- 
tion on pattern equipment is. only 
justified when a definite point is to 
be determined. 

Gate size on a pattern should be 
accurately calculated to make cer- 
tain that casting will be poured at 
a predetermined rate. Every found 
ry will find it highly advantageous 
to standardize the rate of pouring. 
The rate of pouring should be meas 
ured by the pouring time deter 
mined by a stop watch. 

When all castings are poured at 
a classified standardized pouring 
time then it is unnecessary to make 
special provisions for any casting. 
The method of having molder hold 
back on pouring endeavoring to ease 
up the pouring speed only leads to 
more variables resulting in fluctuat 
ing losses. That statement is made 
knowing that personal element. al- 
ways leads to variations, un- 
profitable condition so prevalent in 
foundries. 

Gating formulas as advocated by 
the author are proving practical and 
profitable in a number of foundries. 
They furnish a means of standardiz- 
ing gate sizes so necessary in stand 
ardized production methods. Where 
the coefficient as used in gating for 
mulas does not meet conditions it is 
not difficult to determine proper co 
efficients, 


Acquires Business 
Of Engineering Company 


Standard Sand & Machine Co., 
Chicago, has acquired the business of 
the Carol Engineering Inc., and will 
operate that company in conjunction 
with its own. Standard Sand & Ma- 
chine products now include the sand 
mullers, as well as sand mixers and 
continuous roll mixers. S. T. Johns- 
ton has been appointed president and 
W. C. Packard, sales manager. 


W. C. Lytle, Evanston, IIl., has ter- 
minated his connection with the 
Pangborn Corp., Hagerstown, Md., 
with which organization he was ac- 
tive for 16 years, and during the 
past 10 years was district sales en- 
gineer for that firm in Chicago. 


Malleable Institute 
Makes Special Surveys 


Three reports on surveys of speci 
subjects, prepared by the Malleab 
Iron Research Institute, Clevelan 
and recently distributed, have attrac 
ed unusual interest. One is a cor 
plete detailed census as of June 1, o! 
the malleable iron industry, coveri: 
plants in active production, plan! 
temporarily closed and plants whic 
have been closed permanently duri! 
the past 6 years, together with the 
aggregate plant capacities of 
group with further’ classifications 
showing malleable foundries engage 
in jobbing work, those engaged in the 
production of specialties and those 
operated by companies where the wor! 
is largely for their own requirements 

Another report is a _ pictorial bro 
chure on new malleable uses whic 
contains photographs of over 100 new 
malleable parts. This report was pre- 
pared for members use as illustrative 
and descriptive of new malleable fields 
in their respective vicinities which 
may be awaiting development. 

A third report which promises to 
be of material help to members covers 
an illustrated accounting procedure 
whereby members can determine defi- 
nitely at what point tonnage ceases to 
be a factor in reducing overhead. A 
procedure is illustrated whereby eac! 
producer can determine a_ formula, 
under his own particuular expense 
set-up, which can be used to determine 
this most important point. The pro 
cedure was developed by Robert FE 
Belt, secretary of the institute, who 
has had a wide experience in foundry 
cost problems. 


Consider the X-Ray 


Various subcommittees of A. 3 
T. M. committee E-4 on meta! 
lography are engaged in investiga 
tional work. One is studying the 
X-ray and gaynma ray testing field 
Another is reviewing present stand 
ard methods of metallographic test 
ing of iron and steel, and of nonfer- 
rous metals and alloys. A third 
subcommittee is selecting proper 
combinations of objectives and ocu 
lars for various magnifications. C. H 
Davis, American Brass Co., Water 
bury, Conn., and O. E. Harder, Bat 
telle Memorial institute, Columbus 
O., are directing activities of com 
mittee E-4., 


In New York Office 


C. W. Ross, formerly connected 
with the Philadelphia office of th: 
C. O. Bartlett & Snow Co., Cleve 
land, has been transferred to th: 
New York office of that company 
where he will be associated wit! 
W. H. Norrington, New York man 
ager of the eastern territory. 
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Steel Founding in America 


(Concluded from Page 25) 
Ccrome; 3 Chrome-Molybdenum—of 
yorying carbon content and treat- 
nt. 

High Temperature Service (Seale 
Resistant): 1. Nickel-Chrome—with 
vorying alloy content up to 65 per 
ent nickel and 18 per cent chrome, 
depending on operating conditions; 
Chrome-Silicon; 3. High Chrome 
steel. 

Corrosion Resisting Steels: 1. Nickel- 
Chrome, of the 18 and & or similar 
type; 2. Rustless Iron, low carbon 
high chromium; 3. Stainless Steel, 
medium carbon high chromium. 

While this list does not claim to 
be in any way complete, it will be 
seen that American engineers have 
an adequate field of choice in speci- 
fying steel for castings required for 
special purposes. 

There is probably industry 
where it is more vital that continuous 
research inside the industry should 
be carried out, than that of founding. 
The number of operations and influ- 
ences on the basic material used is 
legion, and the controlling factors of 
these influences must be understood 
if success is to be attained. 

Research in America has grown 
with industry, and there exists prac- 
tically no traditional prejudices to 
overcome. On all hands, continuous 
research for better methods for com- 
plete control is proceeding. Adapta- 
tion of that method of thought into 
steel founding has been followed by 
quite rapid development. Investiga- 
tion into molding sand, as an exam- 
ple, has resulted in the evolving of 
certain standards, and development 
of instruments, simple in use, to es- 
tablish control over sand mixtures so 
that standards may be maintained. 


Melting the Metal 


In steel making for castings, care- 
ful observation and investigation has 
demonstrated the necessity for par- 
ticular care in furnace manipulation, 
if steel is to withstand the unsettling 
mold effeets. Studies of the response 
ol cast structures to heat treatment 
have resulted in definite knowledge 

to time and temperature in _ rela- 
lion to mass of casting. Continuous 
investigation into solidification condi- 
tions has been the means of evolving 

iter methods of gating and feed- 


\ combination of these and similar 
es of research undoubtedly has 
sed the standard of the steel cast- 


I more particularly from the view- 
nt of appearance and _ internal 
ndness. <A continuation and ex- 


sion of investigation into the mat- 
of design will be followed by 
nm more marked results. 

The question of research into 
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foundry fundamentals is always a 
live subject for discussion among 
American foundrymen, and_ the 
avowed object of it all is control; con- 
trol of those vagaries to which steel 
castings were at one time notably 
liable; control of the expenditure of 
time and its correct use; control of ex- 
pended energy to produce a given ar- 
ticle; and finally, control of those 
factors which by their absence or 
presence definitely define the  be- 
havior of the resulting casting in 
service conditions. 

To the European, the American 
would appear to be a great believer 
in conferences and discussions. As 
a business man, he could hardly 
have developed this belief, did he not 
believe the expenditure of time to be 
worth while. The result of this has 
been a large growth of the associa- 
tion movement, both of commercial 
and technical type. In both cases, 
the associations are extremely active, 
attendances are large, and the pro- 
grams both ambitious and progres- 
sive. 

The value of any trade or technical 
association, and its possibility of 
growth and activity, is in direct pro- 
portion to the degree of interest 
evinced by the membership, and at- 
tendance at a number of association 
meetings in this country has im- 
pressed the author with the _ possi- 
bilities made available by a full and 
impartial discussion, and an unre- 
stricted interchange of ideas. The 
feeling of industrial fellowship en- 
gendered by these associations shows 
itself prominently in the willingness 
evinced by manufacturers to welcome 
their competitor's representatives at 
their plant. 

It can be said with truth that any 
accredited representative of a steel 
foundry will receive a welcome at 
the plant of his competitor, in this 
country. It is recognized that one 
gains equally as much as is given, by 
such procedure. Asa result, the steel 
casting industry in the United States 
tends to progress as a whole, to the 
ultimate benefit of the entire indus- 
try, as an Outcome of higher stand- 
ards of attainment. 


This is the second and concluding in- 
stallment of the exchange paper of the 
A.F.A. to the Australian Bureau of 
Steel Manufacturers. The first section 
appeared in the June issue. 

THe Epirors 


Presents Thermal Data 


Data on the linear thermal expan- 
sion of nickel-chromium iron-chromium 
vend nickel-chromium-iron alloys be- 
tween 20 and 1000 degrees Cent. are 
presented in research paper No. 388, 


published by the bureau of standards, 
Washington. Investigation was con- 
ducted by Peter Hidnert, and includes 
effect of chromium content, carbon con- 
tent, heat treatment, etc. on coeffi- 
cients of expansion of alloys for va- 
rious temperature ranges. Effects of 
change of composition on coeflicients of 
expansion of both cast and annealed 
alloys are given. Copies of the paper 
may be obtained from the superintend- 
ent of documents, Washington, for 25 
cents. 


Campaign Brings 
Decline in Accidents 


Accident frequency in Ohio found- 
ries during April was 41.6 per cent 
below November 1931, following the 
close of a 6 month state-wide cam- 
paign to reduce accidents. Last 
November the first month of the cam- 
paign, found an average of one acci- 
dent for each 26,562 man hours 
worked. The total dropped to 25,- 
763 in December and 25,505 in Jan- 
uary. In February the average 
showed one accident for every 30,- 
307 man hours, in March 41,039 and 
in April an average of 45,467. For 
the entire six months, the average 
was 29,010 man hours per accident, 
which was 9.12 per cent lower than 
the frequency rate in November. 

Mansfield, O., set the state record 
with an average of 202,887 man 
hours per accident. A. H. Kramer, 
Advance Foundry Co., Dayton, O., 
president of the Ohio Foundries asso- 
ciation, sponsor of the movement, 
was general chairman, J. W. Beall, 
Ohio Steel Foundry Co., Lima, O., 
was assistant general chairman and 
Robert Hoierman, secretary, Ohio 
Foundries association, Cleveland, 
was managing director. 


New England 
Founders Hold Meeting 


Edward C. R. Bagley, deputy com- 
missioner of Correction, Common- 
wealth of Massachusetts, spoke on 
“Prison Labor” at the regular month- 
ly meeting of the New England 
Foundrymen’'s association, held at 
the Engineers’ club, Boston, on June 

The July meeting of the associa- 
tion will be omitted and the August 
meeting will be in the form of an out- 
ing at Providence, R. I. 


The American Standards associa- 
tion, New York, has published a 
standard for cast iron pipe flanges 
and flanged fittings for maximum 
nonshock working hydraulic pressure 
of 800 pounds per square inch gage. 
Copies may be purchased for 35 
cents each through the office of the 
association 29 West Thirty-ninth 
street. 
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Wear of Brake Shoes 


A Contribution on the Wear of Cast 
Tron Brake Shoes (Beitraege zur 
Abnutzung gusseiserner Bremskloe- 
tze), by Ernest Scharffenberg, Dir 
Giesserei, Duesseldorf, Germany, April 
15, 1932. 

Investigations carried out by the 
author indicate that an increase of 
30 to 40 per cent in specific wear oc- 
curs with a specimen that has been 
tested as compared with one that is 
being tested for the first time. It ap- 
pears that an optimum specific wear 
is obtained with a definite load, but it 
was not possible to determine condi- 
tions to obtain optimum specific wear. 
Investigation of relation of chemical 
composition and wear indicates that 
pearlitic structures are more resis- 
tant. Best results were obtained with 
a carbon content from 2.7 to 3.0 per 
cent. Least wear was obtained with 
15 per cent manganese. The same 
conditions obtained with 0.75 per cent 
phosphorus, and high sulphurs rang- 
ing from 0.130 to 0.210 per cent. In 
the case of phosphorus, it should be 
imbedded in a pearlitic matrix, other- 
wise the hard phosphide eutectic will 
be pulled out through rubbing action 
and act as an abrasive. 


Furnace Ope ‘alion 


Annealing Furnace for Matleable 
Tron, Foundry Trade Journal, London, 
June 2. 

Recuperative type annealing fur- 
nace described employs continuous re- 
cuperators consisting of specially man- 
ufactured hollow fire bricks made with 
ribs on outside, top and bottom. Bricks 
are put together to form a number of 
parallel square flues through which 
waste gases pass downward on leav- 
ing the furnace, and transverse flue 
through which secondary air passes 
in extremely thin layers. Secondary 
air, regulated by slides, is introduced 
into the lowest of the heating flues 
and runs alternatively left and right 
through horizontal transverse flues in 
an upward direction, finally reaching 
the combustion chamber through the 
special flue. Gases of combustion, in 
consequence of the great surface of 
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extremely thin walls dividing the 
air from the waste gas flues, are util- 
ized to the utmost, and the secondary 
air is heated to a corresponding high 
degree. Furnace can be raised to 
working temperature within 24 hours, 
and in considerably less time when 
the furnace is ready for firing while 
the air flues still are hot. Time re- 
quired for annealing depends to a 
great extent upon the class of castings 
under treatment. 


Protects Sera pers 


Handling and Storage of Molding 
Sand; Metals and Materials that Ef- 
fectively Resist the Abrasive Action 
of Sand (Manutention et Emmagasin- 
age du Sable de Fonderie; Metaux et 
Matieres Resistant Efficacement a 
Action Abrasive du Sable de Fon- 
derie), by J. R. Delin. Bulletin of the 
Association Technique de Fonderie, 
Paris, April, 1932. 

Experiments were made to deter- 
mine abrasive action of sand on vari- 
ous parts of sand handling machinery. 
Steel foundry sand containing 91 per 
cent silicon and 150 grammes of water 
per kilogram was used in the experi- 
ments. For metallic parts exposed to 
abrasive action of sand, the auther 
recommends  nickel-chromium steel, 
provided the proper heat treatment 
has been secured. He also emphasizes 
the protective action of india rubber, 
particularly for serapers. Following 
tests made in the laboratory to deter- 
mine the best angle for walls of bins 
and hoppers to secure a_ satisfactory 
flow of sand, it was found that the 
angle should be between 40 and 50 


degrees. 


Bea rings Tested 


Study of the Composition of a Roll- 
ing Mill Bearing, (Etude de la Com- 
position d’un Coussinet de Laminoir), 
by G. Antoine. La Fonderie Belge, 
Liege, Belgium, February, 1932. 

Tests were made on alloys for roll- 
ing mill bearings to ascertain in- 
fluence of alloy composition and pour- 
ing temperature. Actual test princi- 
pally was the period bearings were in 
service, and a few tests were made for 


Digest of recent literature covering 


vartous phases of castings manufacture 


resilience, brinell hardness and mi- 
croscopic examination. Alloys used 
all had a copper and tin base, with 
additions of zine, lead, nickel and 
phosphorus. Most satisfactory results 
were obtained with composition of: 
Copper 85.5 per cent; tin, 9 per cent; 
lead, 4.5 per cent; nickel, 0.2 per cent; 
zine, 0.5 per cent; phosphorus, 0.25 
per cent. Phosphorus has consider- 
able influence on the time during 
which bearings can be used in serv- 
ice. Most favorable amount of phos- 
phorus ranges between 0.2 and 0.3 per 
cent. Increase in tin to 12 or 13 per 
cent is unfavorable, slightly decreasing 
wear, but increasing resilience, with 
the result that the bearings are likely 
to break. An increase in content of 
nickel is unfavorable, rapidly increas- 
ing hardness of the bearing, with a 
resulting tendency to break. Pouring 
temperature influences properties of 
the alloy, and it has been generally 
found that the properties of the bear- 
ing are most favorable when the pour- 
ing temperature is high. 


Loam Molding 


Loam Molding for Oval Castings 
(Le Troussage de Moules Ovales), by 
M. Delcroisette, La Revue de Fonderie 
Moderne, Paris, France, Jan. 25, 1932. 

Molds for “oval castings such as 
slag ladles are prepared by a device 
operating on the mathematical prin- 
ciple of the ellipsograph. Strickel 
board construction is as follows: A 
cross beam complete with two slots at 
right angles is fixed on a vertical axis. 
The strickle board is located on the 
extremity of an arm under which two 
rollers are attached. This arm first is 
placed along the direction of the long 
axis of the eclipse, and one roller is 
placed exactly in the center. The 
other roller is fixed at a distance equal 
to the difference of the radii of the cil 
cumscribed and inscribed circles of the 
ellipse. The strickle is attached to the 
arm so that its edge is at a distance 
equal to the radius of the circum- 
scribed circumference. orevolvins 
the strickel board, the two fixed roll 
ers must travel along the slots at righ! 
angles, and the edge of the strickl 
beard describes the required ellipse. 
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ALL FEATURES OF ADVANTAGE (many of which are exclusive with us) 


DEMANDED BY MODERN FOUNDRY PRACTICE ARE INCORPORATED IN 
INTERNATIONALS 


We claim for our 55 types of machines (3 new models recently added to 
our line) maximum SPEED, ACCURACY, DURABILITY, EFFICIENCY 
and VERSATILITY, and an entire absence of confusing complexity. 
Write for a set of our Special Circulars showing 
a number of interesting foundry installations. 


INTERNATIONAL MOLDING MACHINE Co. 
2608-2624 W. loth St... Chicago, Illinois 
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Engineers Study 


(Continued from page 17) 


foundry origin. All can be correct- 
ed. <A tabular comparison of prop- 
erties of a wide range of these special 
steels was given. 

Norman Pilling, International 
Nickel Co., Bayonne, N. J., stated 
that in resistant 
the practical application to 


corrosion steels, 
meet 
commercial needs has gone ahead 
of laboratory study. The proper re- 
lationship between nickel, iron and 
chromium is important in choosing 
the proper alloy for certain require- 


ments. 


Customers Cranky on Alloys 


A written discussion by A. C, 
Jones, Lebanon Steel Foundry, Leb- 
anon, Pa., stated that too many spe- 
cial analyses are requested by cus- 
tomers. Consultation with the found- 
ry often will serve the interests of 
The alloy of 18 chro- 


mium, 12 nickel, sometimes specified 


buyers best. 


in low carbon will prove better in ac 
tual foundry production if the car- 
bon content is slightly increased. 

J. T. 
Iron Pipe Co., 


Mackenzie, American Cast 
Ala.. 
cited the use of 7 per cent chromium 


changed to 18 echro- 


Birmingham, 


iron castings, 
mium with & nickel and afterwards to 
28 chromium, 18 nickel, applied in 
the upper portion of a cupola lining. 
All had warped under repeated heat- 
ing and quick cooling. 

The oldest alloy steel, austeniti¢e or 
Hadfield’s manganese steel was de- 
seribed in detail by John Howe Hall. 
This metal which carries the man- 
ganese content up to 10 to 14° per 
cent gives strength, toughness and 
great resistance to wear. No differ 
ence in quality is found through the 
employment of either eleetric fur- 
nace or converter melting practice. 
The material as cast is brittle until 
heated to somewhat over L000) de- 
grees Cent. and quenched in cold wa- 
ter. It gains in toughness under 
cold working and accordingly is val- 
uable for use in rock crushers, frogs, 
crossings, ball-mill plates and similar 
service, Quite recently welding rods 
have been developed which permit 
welding high manganese steel. By 
the use of a special welding rod for 
the manganese casting and another 
type for rolled steel, welds can be ef- 
fected between the austenitic man- 
ganese casting and structural mate- 
rials. This permits welding on switch 
points. 

Those special heat treatments re- 


Castings 


quired by various classes of steel 
castings were covered in a paper by 
A. W. Lorenz, Bucyrus-Erie Co., Mil- 
waukee, 

A paper by T. S. Quinn, Lebanon 
Steel Foundry, Lebanon, Pa., was ab- 
stracted by Major Bull. Mr. Quinn 
states that the steel casting indus- 
try in general has benefitted by the 
recent development of fusion weld- 
ing. Improvements in casting de- 
sign is one marked benefit. Many 
economies resulting from 
fabrication might have 
tained more readily in an 
product if foundrymen had been per- 


welding 
been at- 
all-cast 
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Steel Co., Pitts- 


mitted to simplify the design of the 
original casting so as to make it as 
cheaply as possible without sacri- 
ficing any desireable property or use- 
tul construction feature. The novel- 
ty of the welding process has been 
a factor in its favor. Test data on 
welded cast steel are given and nu- 
merous examples of combined cast 
and wrought construction of- 
fered, 


RESENTATION of proposed ten 
tative specifications for gray iron 
castings, by committee A-3, under 
chairmanship of Hyman Bornstein, 
Deere & Co., Moline, Ill, marked a 


long step forward for the gray ir » 
branch of the foundry indust: 
These specifications, which offer ; 
visions and will supersede prese | 
A. S. T. M. standard specificatio: s 
for gray iron castings and also tho e« 
relating to so-called, high-test, ca: 
iron involve many new departur 
Acknowledgement was made by t 
committee to the Gray Iron institu:+ 
for its co-operation in developme: 

Seven classes of gray iron castines 
are listed and designated, running 
from 20,000 to 60,000 pounds per 
square inch tensile strength. Tran 
verse tests are provided, as option«| 
and provide for three round bar 
0.875, 1.2 and 2.0 inches in diameter, 
which are to be tested upon span 
lengths of 12, 18 and 24 inches re- 
spectively. Proportionate  require- 
ments for minimum breaking loads 
at the center are provided, in ac- 
cordance with the various classifica- 
tions. Both tension and transverse 
bars are cast separately from the 
castings. 


Proportionate Bars 


On agreement between manufac- 
turer and purchaser, the three diam- 
eters of transverse test bars are pro 
vided to represent various casting 
sections as follows: 
Nominal 

Controlling diameter 
Test section of test bar 
Bar of casting (In) asecast (In) 
A 0.7 
B 0.75 to 1.10 1.20 


C 1.11 to 2.00 2.00 


A table of correction factors for 


variation from these diameters is 
supplied. Three corresponding sizes 
of tension test specimens also are 
provided as shown in the accompany 
ing Fig. 1. 

Various requirements as to work- 
manship, finish, inspection and other 
factors are included and at the re 
quest of the buyer, the manufacturer 
is obligated to certify his product to 
conform to the requirements of the 
specifications. Chemical content is 
subordinated to physical properties, 
individual agreement 
The committee also presented new 


except) upon 
tentative specifications for cast-iron 
culvert pipe divided into standard, 
heavy and extra-heavy classifications 
Tests are provided upon the actua! 
castings. 

The mechanism of deformations in 
gray iron and a new theory on the 
phenomena of permanent set, were 
outlined in a paper by J. W. Bolton 
Lunkenheimer Co., Cincinnati, gras 
iron foundry advisor to THE FouNpRy 
distribution in gray 
uniform and paths o! 


Stress 
iron is not 
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e eatest stress intensity usually lie 
b tween graphite flakes closely ap- 
p/oaching each other and where po- 
sition in relation to the directional 
line of stress is unfavorable. Resist- 
6is lessened with greater 
amounts, large size and unfavorably 
distributed flakes, and permanent de- 
formation is aided. Compacting 
ecraphite flakes between adjacent 
atrix probably takes place at low- 
deformations, but overstressed 
paths increase with heavier loads. 
While resistance to permanent de- 
formation varies inversely with the 
amount of graphite, if size and dis- 
tribution of particles are constant, 
it depends more directly upon the 
amount, size and distribution of 
craphite and nature of the matrix 
rather than upon amount of graph- 
ite present. The influence of the 
shape of graphite was noted in the 
discussion of A. H. Dierker, Ohio 
State university, Columbus, O., who 
remarked upon the absence of ap- 
parent set in malleable iron. 

Cc. L. Clark, University of Michi- 
van, Ann Arbor, Mich., presented a 
paper of which he was joint author 
with A. E. White of the same insti- 
tution, on the influence of recrystal- 
ition temperature and grain size on 
creep characteristics of nonferrous 


alloys. 


New Malleable Specifications 


— proposed tentative specifi- 
cations presented on behalf of 
the malleable committee by E. K. 
Smith, Electrometallurgical Sales 
Corp., Chicago, were offered to cov- 
er eastings for railway, motor ve- 
hiele, agricultural machinery and 
veneral purpose machinery uses. 
These offer two grades with tensile 


strength requirements of 50,000 and 
53,000 pounds per square inch, re- 
spectively and elongation of 1 and 
18 per cent in 2 inches. 

An era of scientific achievement is 
unfolding and the next ten years will 
see new discoveries, rapid develop- 
ment in utilization and service of new 
inventions was predicted by Dr. F. O. 
Clements, technical director, General 
Motors Corp., Detroit, in the annual 
presidential address. Industrial 
vision is being corrected by present 
conditions and in a few years we will 
engage in projects not even known 
today. 

Many of these point to greater fu- 
tures for metal industries and new 
alloys are coming fast to meet the 
need for change. The speaker praised 
standardization as a servant, and 
recommended its application to ma- 
terials and processes, but warned 
against its application to mental 
characteristics. A continued search 
for new knowledge is the need of 
the present. 

A number of important committee 
reports were presented. John Howe 
Hall, Taylor-Wharton Iron & Steel 
Co., Highbridge, N. J., reporting for 
committee A-4 of which H. M. 
Boylston, Case School of Applied 
Science, Cleveland, is chairman noted 
new terms submitted in the nomen- 
clature of heat treatment of iron and 
steel. 

Proposed tentative specifications 
for ferrotungsten, low carbon ferro- 
molybdenum and for molybdenum 
salts and compounds were approved 
on recommendation of the committee 
of which N. B. Hoffman, Colonia! 
Steel Co., Pittsburgh, is chairman. 

Due to the fact that little basic 


> 
/ 
/ Dimensions oF Test Bars 
| Dimenstos Test Bark Test Ban Test Bar C 
\ Bars, aS Cast 
é a 3 ir 3} in. 4} in. 
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= These fillet: 2 in 
ese Fillets q 1 in. in. 
must be Rounded +r lin 2 in 4 in. 
s in. in 2} in. 
= 4 0.800 in 1.10 in 1.80 in 
c 3 43 in i 
3 > in 24m, 
= in. in 2 in. 
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Design and dimensions of tensile strength test bars for gray iron 
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bessemer steel is manufactured in the 
United States, since raw materials 
are not suitable for its manufacture, 
committee A-1 on steel, for which 
J. B. Young, Reading Co., Philadel- 
phia reported as chairman recom- 
mended important changes in stand- 
ard and tentative specifications for 
structural steel. At a meeting of 
this committee, H. H. Morgan, Rob- 
ert W. Hunt Co., Chicago, was 
chosen chairman to succeed = Mr. 
Young. 

Jerome Strauss, Vanadium Corp. 
of America, Bridgeville, Pa. in pre- 
senting his report as chairman of 
the committee on iron-chromium and 
related alloys stated that a discon- 
tinuance of trade names and classi- 
fication according to alloy content is 
suggested. 

The subject of magnetic proper- 
ties in relation to nondestructive 
testing was covered in a committee 
report presented by R. L. Sandford, 
bureau of standards, Washington, 
and in a paper of which Mr. Sand- 
ford was co-author with J. V. Em- 
mons, Cleveland Twist Drill Co., 
Cleveland. A complete revision of 
standard methods of test for mag- 
netic properties is proposed as ten- 
tative by the committee. 

The paper reported the attempt to 
correlate mechanical and magnetic 
properties of 1.21 per cent carbon 
tool steel. The conclusion drawn is 
that each property has its own in- 
dividuality which is distinet from all 
other properties, and that when a re- 
lationship is apparent between mag- 
netic and mechanical properties it is 
only for a limited range of heat 
treatment. This should not be in- 
terpreted as detrimental to the value 
of magnetic tests or analysis. It af- 
fords an inspection method capable 
of application. 

The report of the research com- 
mittee on fatigue of metals, under 
chairmanship of Prof. H. F. Moore, 
covered a summary of existing 
knowledge on fatigue phenomena in 
metals, and the significance and lim- 
itations of test results were ex- 
plained. Fatigue failures are com- 
mon in machine parts, rare in strue- 
tures and pressure vessels take an 
intermediate classification sus- 
ceptibility. The term fatigue of met- 
als is designated to refer only to ac- 
tual failures of metal parts by a 
spreading crack. 


Study Nonferrous Corrosion 


Two sessions of The A. 8S. T. M. an- 
nual meeting were devoted to prop- 
erties and tests of nonferrous met- 
als. The committee on corrosion of 
nonferrous metals and alloys pro- 
ceeding in the study of laboratory, 
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accelerated tests has developed 
standards of practice covering prep- 
aration of samples, total immersion, 
alternate-immersion, salt spray and 
electrolytic methods in relation to 
this study. 

Numerous changes in the tenta- 
tive specifications for copper-base al- 
loys, cast and wrought were offered 
as a result of a year’s experience. 
Typical of these changes, which in 
the main are small is the increase 
of zine chemical composition of Al- 
loy No. 16 for sand casting, from 
The alloy of 
copper 80, tin 10, lead 10 per cent 
permits the inelusion of 0.03 per 


0.25 to 0.50 per cent. 


cent silicon and no aluminum. New 
proposed tentative specifications for 
copper water tube were offered by 
the committee. 

In a paper on cast red brass, cop- 
per, 85, zine, 5, tin, 5 and lead, 5 
per cent by H. B. Gardner and C. M. 
Saeger, Jr., bureau of standards, 
Washington, using separately east 
bars, comparison is made of pouring 
temperatures and of sand and chill 
cast ingot and remelt mixtures. The 
pouring temperature has a marked 
influence upon sand-cast bars and 
the best physical properties were ob- 
tained from test bars poured at 2000 


Trade 


to 2100 degrees Fahr. Somewhat 
better running results were obtained 
with remelt metal cast in green sand 
than with virgin metal cast under 
conditions. Shrinkage 
properties also are given. 


the same 


The committee on die cast metals 
and alloys of which H. A. Anderson, 
Western Electric Co., Chicago, is 
chairman recommends a zine of 
99.99 per cent purity for production 
of zine base die castings. The study 
of aluminum base die castings for 
corrosion resistance is in progress 
with specimens exposed throughout 
the country. 

A study of mechanical properties 
of white metal bearing alloys at dif- 
ferent temperatures, reported in a 
paper by H. K. Herschman and J. L. 
Basil, bureau of standards, Wash- 
ington, show that tin-base bearing 
alloys show a lower wear rate at 68 
degrees Fahr. and in most cases 
higher impact resistance at higher 
temperatures, but lower resistance 
to pounding at higher temperatures. 
An alkaline metal hardened lead and 
ecadmium-zine alloys have greater 
hardness and resistance to deforma- 
tion under pounding and better com- 
pression properties at temperatures 
up to 390 degrees Fahr. 


Association Exerts 


Powerful Influence for Prosperity 


RADE associations occupy a very 

definite place in American 
economie structure according to 
D. D. Stewart, the Ben Franklin 
club, Seattle, speaking recently be- 
fore the Washington Foundrymen’s 
club. In times of prosperity they 
perform a useful function and, if 
well managed, produce highly desir- 
able results. In times of economic 
stress, such aS we are now passing 
through, their existence and fune- 
tions become almost a vital necessity. 
A trade association, when properly 
conducted, will render a powerful 
influence in regaining and sustain- 
ing prosperity. Detailed operations 
of associations in various lines of 
business may, of necessity, vary; but 
the basie principle would probably 
remain very similar. 

There are three major functions 
of a trade association. First and 
foremost is the creation and adminis- 
tration of a practical code of ethics 
or business conduct in competition. 
This means that business men are re- 
strained by rule and by custom from 
using unfair and destructive competi- 
tive tactics. It is a recognized fact 
that the prosperity of any business 
is measured largely by the prosperity 
of its competitors; but men need to 
be constantly reminded that they 


cannot build themselves up by tear- 
ing their competitors down. 

The second major function, and i! 
is closely allied with the first, is the 
prevention of undue interference 
with established business. Of course 
no association can recognize cus- 
tomer ownership. Neither should an 
association attempt to stifle competi- 
tion. At the same time competitive 
methods that tend to destroy con- 
fidence or the harmonious relation- 
ship which may exist between a pro- 
ducer and a consumer is uneconomic, 
wasteful, and destructive. If a pro- 
ducer is supplying the requirements 
of his customer with satisfactory 
service, honest merchandise, at a 
fair and reasonable price, there is 
no sound reason why a competitor 
should step in and use the price ap- 
peal as a means of breaking up that 
relationship. 

The third major function is to pro- 
vide equipment or machinery to do 
those things for an industry which 
an individual would find it difficult 
or impossible to do alone, such as the 
establishment and maintenance of a 
technical department to carry on re- 
search work; to disseminate informa- 
tion regarding cost systems; statis- 
tical information regarding advance- 
ment of process methods; to take 


cognizance of, or action upon, ma 
ters of legislation or public policis 

A trade association, if it is to fun 
tion efficiently and deliver valuab 


service in proportion to its cost «| 


maintenance, must be organized ar 
maintained exactly as a business 
organized and maintained. <A corp 
ration might be well financed, hay 
a sizeable group of stockholders, 
competent board of directors; bi 
it would falter and fail almost be 
fore it got started if it lacked con 
petent management and adequat 
facilities. 
a trade association. 

It takes more than membershi) 
elected officers, and appointed con 
mittees. It must be a real busines 
institution equipped functio: 
every day in the year. It is all righ 
for a trade association to hold meet 
ings once or twice a month and de- 
termine upon general policies, but 
this is not enough. Working facili 
ties must be setup and placed in 
charge of a competent staff so that 
every member will feel that the as 
sociation is running parallel with 
his business routine and that its 
facilities are available to him at all 
times and actually become a part of 
his own business” structure. This 
costs money but it is about the best 
type of business insurance known 


Studies Gas Heating 


A recent publication of the engineer- 
ing experiment station, Purdue uni 
versity, Lafayette, Ind., is entitled 
“Development of a Direct Contact 
Water Heater” and represents the 
work of L. A. Scipio, dean of engineer- 
ing, Robert college, Constantinople, 
Turkey. The report represents a study 
on equipment utilizing gas as a fuel 
for heating purposes, which provides 
a means of mixing the burned gases 
directly with the water to be heated. 
The bulletin may be obtained from 
the university for 35 cents. 


Testing with Gamma Rays 


Institute of research, Lehigh uni- 
versity, Bethlehem, Pa., recently pub- 
lished a bulletin entitled “Gamma Ray 
Testing of Welds,” by G. E. Doan, 
describing use of gamma rays eman- 
ating from radium for penetration of 
welds and steel castings up to 7 inches 
in thickness. The methed is suyple- 
mental to and an extension of X-ray 
testing. The radium is portable, and 
permits the examination of a large 
number of test objects simultaneously 
without the installation of electrical 
equipment. The bulletin is 10 cents. 


Dr. Edwin Fitch Northrup, vice 
president and technical advisor, Ajax 
Electrothermic Corp., Trenton, N. J., 
was awarded the honorary degree of 
doctor of science by the University 
of Lehigh, June 14. 
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(Concluded from Page 15) 


an\ dirt before it entered the mold. 
The easting in the immediate fore- 
ground was gated at one side near 
the end. 

‘astings similar to that shown 
supported by the man in the illus- 
tration are set in concrete and the 
long prongs shown serve to hold the 
easting in place. These angle cast- 
ines are molded two in a flask with 
one side flat in the drag and the 
other side extending down into the 
drag. That part of the pattern ly- 
ing flat is provided with a number 
of holes corresponding to the number 
and location of the prongs required. 

After the cope has been removed a 
round stick the proper diameter, is 
pushed down through each hole in 
the pattern and into the sand a cer- 
tain distance marked on the stick. 

Castings of the same contour but 
of longer length were molded in 
practically the same manner, How- 
ever, because of the flask equipment 
available, if only two were molded 
in the flask, much waste space would 
remain, A easting of the type shown 
third from the left standing in Fig. 

was placed in the mold between 
the longer castings. The mold was 
poured from both ends and gated in 
a manner that filled the three cast- 
ings simultaneously. The sprue at 
each end was located midway be- 
tween the two longer castings and 
the longest section of the gate ex- 
tended to the smaller casting in the 
middle. Branches were cut to the 
longer eastings from the main gate. 
This method produced good castings. 


Employ Skim Gates 


The alloy used in these castings 
tends to become drossy and must be 
introduced into the mold with the 
least disturbance. Skim gates are 
sed to prevent dross from entering 
the easting cavity. Set gates are 
used wherever possible, thus reduc- 
ing the amount of gate cutting to a 
minimum. The value of set gates is 
well known and has been referred to 
in several of the series of articles 
appearing in Tuer Founpry during 
the past year, entitled “Prevent 
Losses with Proper Gates and 
Risers."’ 

With the alloy under discussion, 
the size of the gates generally is the 
sime as would be used on similar 
castings in bronze. The sand falls 

mm the castings readily and hence 

juces the cleaning required. 

The cleaning, finishing and ship- 

ng room located directly in the 

ar of the melting department, con- 
ins a special section for metal stor- 

e. Gates are removed from the 

reer castings on a metal cutting 

w provided for that purpose and 
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Castings Resist Corrosion 


the smaller gates are cut from the 
castings on a sprue cutter. A spe- 
cially designed sandblast is avail- 
able for cleaning castings where that 
operation is required. Grinders and 
other machines are available for the 
proper finishing of the class of cast- 


ings made by the Paulson company 


At the time data were secured for 
this article, effort in the foundry was 
concentrated on seware treatment 
equipment castings of the special de- 
sign illustrated. However, the scope 
of the company’s activity takes in a 
wide range and includes the pro- 
duction of castings from practically 
all nonferrous metals. The accom- 
panying illustrations show a few of 
the many types of castings produced. 


High Lighting Finish Applied 


To Raised Sections of Cast Aluminum 


IGH lighting is a trade name 

given to the mechanical finish 
applied only to raised sections of 
castings, subsequent to the applic:- 
tion of a base finish such as sand- 
blasting or deplating, according to 
a bulletin, “Specifications for Archi- 
tectural Finishes Applied to Alumi- 
num Alloy Sand Castings,” publish- 
ed by the Aluminum Co. of America, 
Pittsburgh. Several types of high 
lighting may be applied to these 
raised parts of a casting. 

High lighting also may be accom- 
plished in two general ways, namely, 
by a belt sander or rotary abrasive 
wheels. On flat castings the belt 
sander proves the most efficient while 
on irregular castings it is necessary 
to use wheels. Unless otherwise spe- 
cified, high lighting will consist of 
the finish outlined using the type of 
equipment best adapted to the partic- 
ular job. 

The abrasive wheels recommended 
for high lighting are made from 6 to 
12-inch standard sewed muslin buffs 
by gluing enough buffs together to 
give the desired thickness to the 
wheel. For general use, wheels 142 
to 2 inches thick are used. The size 
of the wheel depends upon the size 
and shape of the surface to be fin- 
ished. Canvas, felt, leather, and com- 
position sections may also be used in 
making up abrasive wheels. 

Various grades of emery are used 
with these wheels depending upon the 
nature of the surface. The rough 
wheels use No. 60 to 120 emery while 
the fine wheels use from No. 140 to 
180 emery, depending upon the fine- 
ness of the finish desired. The em- 
ery is applied to the wheel by paint- 
ing the surface of the wheel with glue 
and then embedding the emery into 
the glue. After the emery has been 
applied to a wheel, the glue should be 
allowed to dry thoroughly before the 
wheel is used. Each new wheel 
should be broken down with a file be- 


fore using to cut down the heavy cut- 


ting action of the fresh emery. 


Polishing wheels of this type are 
used with horizontal high speed air 
grinders operated at from 3400 to 
4400 revolutions per minute. If larger 


wheels are used the speed may be re- 
duced to some extent and still main- 
tain the same peripheral speed. 

Wheels with No. 120 emery are 
used with buffing tallow. Wheels 
with No. 180 emery generally are used 
with a greaseless polishing compound. 
The life of the wheel depends upon 
operating conditions. 

If higher polishes are desired, the 
surfaces may be buffed with a muslin 
or felt wheel and a polishing grease 
such as tripoli. A polished surface 
may be given a still higher colored 
lustre with a coloring process, using 
slaked lime or a coloring compound 
High polishes are not necessary for 
exterior work, and in fact usually are 
not desirable because of their high 
light reflectivity. 


Surface Absolutely Smooth 


For plain flat surfaces that must be 
absolutely smooth and free from rip- 
ples, the belt sander is used. Emery 
cloth belts of No. 80, 120, 140 and 180 
emery are used in the order given, de 
pending on the finish desired. No. 0 
buffing tallow and a small amount of 
machine oil are used as a cutting lu- 
bricant. A thin paste of paraffin and 
turpentine also makes a satisfactory 
lubricant. A belt sanded surface may 
also be buffed with muslin wheels 
and tripoli if a high polish is desired. 

The wire brush finish generally is 
applied to castings after a fine or 
medium sandblast. The fine sand- 
blast is preferred, but in cases where 
the surface is exceptionally rough it 
may be necessary to use the medium 
sand. A wire brush finish is applied 
by rotary wire brushes with various 
size wires, depending upon the fine- 
ness of the finish desired. Six to 10 
inch diameter wire wheels are recom- 
mended using nickel, stainless steel, 
or German silver wires 0.006 to 0.014 
inches in diameter. The speed of the 
wheel is quite important, the best re- 
sults being obtained at 450-600 revolu- 
tions per minute. The wires of the 
wheel must be cleaned frequently 
with pumice stone or a soft brick to 
insure continued uniformity. The 
wheel should likewise be reversed on 
the driving shaft from time to time 
to keep the wires sharp. 
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New Equipment 


Instrument Gives 
Melting Point of Metals 


An ingenious micropyrometer, under 
development at the Westinghouse re- 
search determines the 
melting points and viscosity of metals 
and alloys with considerable accuracy. 
In operation a minute test piece of 
alloy is placed on the platinum strip, 
which is suspended from insul- 
ated terminals, and current applied 
from the low-voltage winding of a 
step-down transformer. The heating 
chamber is gas-tight since the melting 


laboratories, 


Observation is made through a micro- 
scope 


point determinations are made in va- 
rious atmospheres or a vacuum. Ob- 
servation is made by microscope 
with a magnification of 100 to 1, 
through a clear quartz window. When 
fusion begins, the current is shut off. 

Temperature automatically re- 
corded on a chart by an ardometer 
(total radiation pyrometer) which 
collects the heat rays passing through 
a quartz window and focuses them on 
a disk containing thermocouples lead- 
ing to the recording instrument. Read- 
ings are taken in millivolts and read 
in degrees centigrade from a curve 


For Foundries 


previously plotted of readings taken 
of metals of known melting points. 

The instrument consists of a heating 
chamber in the form of a brass cap 
clamped by thumb screws to a brass 
base; a heating element, which is a 
platinum strip 0.5-inch wide and 0.0005 
inch thick; a microscope for viewing 
the beginning of fusion; and an ardo- 
meter for registering temperature. 

Control of the current is handled 
on the high-voltage side of the trans- 
former; hence the current in the con- 
trol apparatus is small. On the low- 
voltage side it has a range up to 44 
umperes. A motor-driven rheostat, 
also operable manually, controls the 
voltage applied to the primary and 
provides a steady increase of current 
during a test. 


Introduces Oxygen 
And Acetylene Regulators 


Linde Air Products Co., 30 East 
f2nd street, New York, has intro- 
duced a series of new oxygen and 
acetylene regulators. <A feature of 
design is an self-aligning 
valve of the nozzle and yoke type, 
to provide sensitive action and free- 
dom from leakage. The diaphragms 
are made of a special corrosion-re- 
sisting alloy and a rupturing disk 
safety release on the oxygen regu- 
lator provides protection to the 
diaphragm in case of abnormal pres- 
Gages on the new regulators 


accurate 


sure, 
are heavy to withstand rough usage 
in field work. One of the oxygen 
cutting regulators is shown in the 
accompanying illustration. 


Heavy gages are used on the regu- 
lators 


Machine Handles 
Numerous Physical Tests 


A new testing machine for mak- 
ing tension, transverse, bending and 
compression tests recently has been 
placed on the market by the Steel 
City Testing Laboratory, 8843 Liver- 
nois avenue, Detroit. The accom- 
panying illustration shows the ma- 
chine equipped with a bending de- 
vice. 

The upper clamping head is 


A special device is used for the trans- 
verse test 


justable vertically by a hand wheel 
o permit adjustment of working dis- 
tance for tensile or compression 
tests. The load is measured with 
large precision pressure gages. To 
prevent shock at the rupture of the 
lest piece the pressure gages are pro 
tected by a return shock valve. Two 
pressure gages provide for two dit 
ferent measuring ranges. 

In the tensile and breaking tests 
the bars are clamped with halved 
rings. The clamping heads ar 
adaptable for testing all types of! 
standard test bars and special ex 
tension clamping heads are provided 
for clamping short and small tes 
bars. For compression tests, thr 
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pieces are clamped between hard- 
pressure plates. For trans- 
yerse tests of cast iron, a bending 
device is supplied, equipped with 
two sliding adjustable bending sup- 


Casting Machine 
Operates Automatically 


The Lester Die & Machine Co., 
Cleveland, has made a number of im- 
provements in its hydraulic die cast- 
ing machine which was developed 
about the middle of 1931. The earlier 
machine was hand operated, and the 
present machine is fully automatic. 
As may be seen from the accompany- 
ing illustration the machine is con- 
structed rigidly, and develops a_ lock- 
ing die pressure of 120,000 pounds. 
Metal is injected into the dies by the 
direct action of a pump, and through 
regulating the correct pressure and 
velocity of the metal, the air is 
scavenged completely from the die, 
producing dense castings with surfaces 
free from flow or swirl marks. Pres- 
sures in the neighborhood of 1500 
pounds are used to force the metal 
into the die. 

Elimination of water-cooling between 
he gooseneck and the die has resulted 

a shortening of about 3 inches in 

e gate. That makes it possible to 
decrease the opening stroke of the 
machine by that amount, and permits 
more rapid operation of the machine 
through the lessened stroke and the 
lower amount of metal that has to 
solidify. Specifications for the ma- 
chines show that the die opens & 
nehes with a maximum die space of 
17 inches and minimum space of 6 
nches. The space between the bars 

12 x 16's inches, and the average 

imber of shots per hour is 250. The 

jtomatic control operates at 7 speeds 


producing from 150 to 450 castings 
per hour. Piston diameter of the 
metal pump is 4% inches with a 
stroke of 7 inches. 

The gooseneck capacity with a zinc- 
base alloy is 8 pounds and the pot 
capacity is 500 pounds. The length 
of the machine is 10 feet 8 inches, 
width 42 inches, height 50 inches, and 
shipping weight 7300 pounds. Larger 
machines with a gooseneck capacity of 
25 to 30 pounds also are made. These 
will make from 50 to 250 castings per 
hour and have a maximum die space 
of 34 inches and minimum space of 
16 inches with a locking pressure of 
250,000 pounds. Reed-Prentice Corp., 
41 Broad street, New York, is sales 
agent. 


Portable Blower 
Is Driven Electrically 


Breuer Electric Mfg. Co., Chicago, 
recently has introduced a_ portable 
electric blower which employs a - 
horsepower motor from 32 to 250 
volts. The motor is mounted on spe- 
cial bronze bearings and is built into 
a polished aluminum fan chamber. 


The motor is mounted in a special 
aluminum fan chamber 


The discharge outlet is *,-ineh in 
diameter. The blower is supplied 
with a rubber insulated nozzle, 20 
feet of cord and an unbreakable rub- 


ber plug. The unit weighs 7 pounds. 


fetal is injected into the die under a pressure of 1500 pounds per square inch. 
Operation of the machine is entirely automatic 
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The unit is designed to resist abrasive 


action 


Construction of 
Conveyor Stops Leakage 


Webster & Weller Mfg. Cos., 1856 
North Kostner avenue, Chicago, re- 
cently developed a steel apron con- 
veyor embodying a special feature of 
construction, based upon a new meth- 
ed of attaching the conveyor pans to 
the chains with pivot link. It is the 
operation of this link in connection 
with several minor construction 
tures that causes the pans to overlap 
so snugly as to eliminate the poss 
bility of leakage of material and yet 
provides sufficient flexibility to enable 
the conveyor to travel evenly and 
without strain around the sprockets 

Cross rods mounted through the 
center of the chain links are fitted 
with hardened bushings of unusual 
length. All roller parts may be quick- 
ly and easily replaced if they are 
broken, without unduly interfering 
with the operation of the con- 
veyor, Each pair of rollers” car- 
ries the load of two full pan pitches 
on both the carrying and return run 
of the conveyor, and rollers are idle 
only while the apron passes over the 
sprockets. 

This new type of construction is ap- 
plicable to both apron conveyors and 
apron feeders and has been developed 
primarily to withstand the abrasive 
action of material handled. The steel 
conveyor is shown in the illustration. 


Develops New Metal 


Revere Copper & Brass Ine., 230 
Park avenue, New York, recently in- 
troduced a new bronze which is 
available in numerous shapes and as 
notched ingots weighing approxi- 
mately 50 pounds each for sand cast- 
ing. It is claimed that the alloy, 
known as Herculoy, will cast well 
in sand molds, chilled molds or cen- 
trifugally, provides a rich golden col- 
or, can be machined readily, has a 
tensile strength of around 5300 
pounds per square inch and elonga- 
tion in 2 inches of 28 per cent. It 
is pointed out that the alloy is ap- 
plicable to corrosion resisting cast- 
ings of high strength and toughness 
and for equipment in electrical in- 
stallations. 
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Obituary 


OHN S. MeCORMICK, 67, president 

and director, J. S. MeCormick Co., 
Pittsburgh, died in an automobile ac- 
cident at Harmarville, Pa., June 25. 
As the founder of that establishment 
engaged in the manufacture and dis- 
tribution of foundry equipment, fac- 
ings and supplies, Mr. McCormick was 
particularly active in the affairs of the 
foundry industry over a_ period of 
many years. In 1896, he was present 
at Philadelphia at the organization 
meeting of the American Foundry- 
men’s association, and since that time 
he seldom missed an annual conven- 
tion of that organization. He also 
was active in the Pittsburgh Foundry- 
men’s association and served on sev- 
eral important committees of that 
group. He was a member of the 
Duquesne, University, Oakmont and 
Fox Chapel clubs of Pittsburgh. 


Fred O. Rossiter, pattern shop fore- 
man, Chain Belt Co., Milwaukee, died 
recently. 

Herman Isay, 62, vice president, 
secretary and treasurer of the Alle- 
gheny Foundry Co. Inc., Pittsburgh, 
died at Hammond, Ind., June 22. 

John M. Brown, 76, president and 
cne of the founders of the Brown- 
Boggs Foundry & Machine Co. Ltd., 
Hamilton, Ont., died June 3. 


William J. Akin, 78, formerly vice 
president and treasurer, Illinois Malle- 
able Iron Co., Chicago, died in Evans- 
ton, Ill., recently. He had been iden- 
tified with that company for 35 years, 
retiring three years ago. 

George W. Page, 51, vice president, 
in charge of purchases and a director 
of the W. A. Jones Foundry & Machine 
Co., Chicago, died at his home on May 
29. He had been connected with that 
company for 33 years. 

James A. McDonald, 59, assistant 
to the president, Standard Sanitary 
Mfg. Co., Pittsburgh, died at Belle- 
vue, Pa., June 4. He had been as- 
sociated with the company for more 
than 40 vears. 

James A. Botsford, 70, treasurer of 
the Pittsburgh Malleable Iron Co., 
Pittsburgh, since 1912, died at Pitts- 
burgh, May 9. He had been connect- 
ed with the company for the past 30 
years. 

Fred J. Ahrens, secretary and 
treasurer of the Eberhard Mfg. Co., 
Cleveland, died May 14 at his home 
in that city. He had been with the 
Eberhard company for 33 years, first 
as bookkeeper, then credit) manager 
for 20 years, and for the last three 
years secretary and treasurer, 

William Passmann, 77, one of the 
founders and for many years presi- 
dent of the Loeffelholtz Co., Mil- 
waukee, manufacturing brass cast- 


ings, died May 16. He was born in 


62 


former president of the 


sen Foundry Co., Duluth, died June 2. 
Mr. Thomsen worked at his trade in 
Chicago before going to 
1887, and in 1900 he started his own 
foundry. He is credited with being 
the first man to make an iron casting 
at Superior, Wis. The Thomsen found- 
ry now is operated under the manage- 
ment of Mr. 
L. H. Syck. 


recently. 
a leading part in the development of 
the sand industry in Ottawa. 
there in 1901 as secretary, treasurer 
and general manager of the Ottawa 
Silica Co., which he and his brother, 
the late Charles B. Herring, had or- 
ganized the vear before, he directed 
the management of that concern from 


Germany and came to America in 


1882. Mr. Passmann retired 10 


years ago. 


J. H. Robinson, foundry superintend- 
ent, Michigan Valve Co., Detroit, and 
formerly connected with the Campbell- 
Wyant & Cannon Foundry Co., Muske- 
gon, Mich., and the Clyde Iron Works, 
Duluth, Minn., as foundry foreman and 
foundry superintendent, died at Mus- 
kegon on June 15. 


Luther D. Burlingame, 76, industrial 
superintendent, Brown & Sharpe Mfg. 
Co., Providence, R. 1., died in that city 
June 2. A native of Whitesboro, N. Y., 
Mr. Burlingame had been a resident 
of Providence many years and active 
in civic affairs. He was president of 


John S. MeCormick 


the Providence Safety council and a 
Providence 
Engineering society. 

T. J. Thomsen, 76, founder, Thom- 


» 


Duluth in 


Thomsen’s son-in-law, 


James B. Herring, 66, chairman of 


the board of directors and one of the 
founders of the Ottawa Silica Co., 
Ottawa, Ill, died in Pasadena, Calif., 


Mr. Herring is credited with 


Going 


the small sand pit through its stages 


of growth to one of the nation’s larg: st 
sand corporations. 


Elmer O. Lange, 36, producti n 
manager, South Side Malleable Ca: 
ting Co., Milwaukee, until illness 
caused his retirement two years ag 
died recently. He was born in M)}- 
waukee, son of Fred A. Lang: 
founder of the South Side Mallea} 
as well as the Crucible Steel Casti 
Co., and the brother of Walter 
Lange, president of the South Side, 
and Albert C. Lange, president of the 
Crucible company. 


Donald M. Eddy, vice preside: 
Hanna Furnace Corp., Buffalo, died 
June 10. Mr. Eddy became connected 
with the M. A. Hanna Co., Cleveland 
as director of purchases in 1923 and 
later became associated with the 
Hanna Furnace Corp. In February. 
1927, he was made eastern manager of 
sales of the Hanna Furnace Corp. 
Buffalo, and later was made vice presi- 
dent. In April, 1930, he was made 
vice president and director of the Don- 
ner-Hanna Coke Corp., and also a di- 
rector of the Hanna Furnace Corp. 


3 


Col. C. C. Smith, 70, founder of 
the Union Steel Casting Co., Pitts- 
burgh, died in Jacksonville, Fla., 
May 2. Colonel Smith began his in 
dustrial career as a clerk with the 
Carnegie Steel Co. and founded the 
Union Steel Casting Co. in 1899. He 
served as chairman of the board 
from 1918 to 1929. He was com- 
missioned a lieutenant colonel during 
the world war being a member of the 
war claims board and served with 
the New York district for ordnanee. 
He was also board chairman of the 
Pittsburgh Rolls Corp. 


Francis E. Drury, 81, founder of 
the Perfection Stove Co., Cleveland, 
died at Augusta, Ga., recently. He 
was born in Pittsfield, Mich., in 1850 
and entered the hardware business 
in Cleveland in 1870. In 1888 with 
H. I’. Crowell he organized the Cleve- 
land Foundry Co. Shortly afterward 
he became interested in the manu- 
facture of the oil stove. In 1910 the 
Cleveland Metal Products Co. was or- 
ganized and about 1924 this concern 
became the Perfection Stove Co. Mr. 
Drury was chairman of the board 
until 1930 and a director at his 
death. 


Edward B. Leigh, 79, president 
Chicago Railway Equipment Co., 
Chicago, died May 17 at his ranch in 
Kerr county, Tex. Mr. Leigh became 
associated with the railroad industry 
at 15, when he joined the St. Louis 
office of the Pennsylvania railroad. 
In 1892 he organized the Chicago Rail- 
way Equipment Co., becoming vice 
president and general manager. In 
1906 he was elected president. Mr: 
Leigh was a director of the Nationa! 
Association of Manufacturers, th 
Railway Business association and wa 
a member of the National Industria! 
Conference board. 
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Foundry Activities 
Reflect. Industrial Trends 


ANEY ALUMINUM & with the Oil Electric Engineering name of (Chisholm Die Casting 
BRONZE CASTINGS CO., Corp., Minneapolis to build the lat- Works; 
2067 Caldwell drive, Toledo, ter’s equipment at Bethlehem. 


O., has taken over the plant of the 6 een ak Gaffnay Foundry & Iron Works, 
former Watson Machine Co., 3180 ; = Columbia, S. C., has been incorpo- 
Bellevue road, and has equipped it Orilium Corp. Ltd., Toronto, Ont., rated with $1200 capital to operate % 
for the operation of a_ foundry. has been incorporated to conduct a a foundry. D. H. Sher is president; i 
Frank J. Daney, formerly superin- metalworking business and operate R. L. Champion, vice president, and ‘ 
tendent, France Foundry & Machine a brass and iron foundry, by Wil- 8. Robinson, secretary. i 
Co., Toledo is owner and manager. liam E. Gill, Toronto. * * e 
* ? San Antonio Foundry Co., San 
Ohio Steel Foundry Co., Lima, O., Portland Die Casting Co., $38 East Antonio, Tex., recently moved its J Ae 
recently has installed new equip- Burnside street, Portland, Oreg., has new plant to 500 Blue Star street, sey 
ment ineluding molding machines. been purchased by Allen E. Chis- N. M. Karney is president and E. J. 
r holm, who will operate it under the Karney is vice president. The com- ; 
: pany was established in 1887. 
Morgan Stove Repair Foundry Co., : 


brooklyn, N. Y., has been incorpo- 


rated by S. Dubin, 160 Broadway, Western Die Casting & Mfg. Co., 


New York. BAW RICES has been organized in St. Louis with 
 & A. W. Altvater as president, to man- 
A. M. Mattison Foundry & [Pat- — ee ee £14.50 to 15.00 ufacture a general line of die cast- a 
No. 2 feundry, Valley ........$14.50 to 15. 
tern Works, Eau Claire, Wis., re- No. 2 Southern, Birmingham 11.00 ings. The new company has taken ce 
No. 2 foundry, Chicago ........ 15.50 to 16.00 
cently started construction of an ex- No. 2 foundry, Buffalo ............ 16.00 over the plant and equipment of the 
tension 40 x 60 feet, Anderson Die Casting Co., 4946 
Pe coed dee ° Malleable, Chicago 15.50 to 16.00 Southwest avenue, St. Louis. 
Sorel Steel Foundries Ltd., Sorel. Malleable, Buffalo 16.50 
. oKe 
Que., will build a plant addition and it 
Connellsville beehive coke . 4.25 Driver-Harris Ce.. Harrison N, 
install new equipment. P. H. Desro- Wise county beehive coke 1.25 to 5.00 
rs is manager Detroit by-product coke : 8.00 has been licensed by the Internation- ; 
Scrap al Nickel Co., New York, to melt and 
Heavy melting steel, Valley.. $8.50 to 9.00 fabricate the corrosion resisting al- 
Miller’s Brass Foundry, 259 Her- Heavy melting steel, Pitts. 8.00 to 8.50 
Heavy melting steel, Chicago 5.25 to 5.75 loy Ni-Resist, which consists of a 
| street, Three Rivers, Que., re- Stove plate, Buffalo 6.75 to 7.00 nickel-copper-chromium cast iron 
cently was practically destroyed by Stove plate, Chicago 1.50to 5.00 wie : 
cane : : No. 1 cast, New York 5.00 to 5.50 containing approximately 14 per cent 
No. 1 cast, Chicago 5.50 to 6.00 taka 6 pe 9 e 
& No. 1 cast. Philadsiphia nickel, 6 per cent copper and 2 per 
No. 1 cast, Pittsburgh 8.50 to 9.00 cent chromium, the balance of gray 
Art Aluminum Foundry, Chicago, No. 1 cast, Birmingham . 6.50to 7.00 iron r 
is leased a plant at 3266 Elston Car wheels, iron, Pittsburgh to 9.00 
Car wheels, iron, Chicago ... 5.50to 6.00 * 
venue, and will move its operations Railroad malleable. Chicago... 6.00to 6.50 
to that point Agricultural mal., Chicago... 5.25 to 5.75 Advance Pressure Castings Inc., 
” Malleable, Buffalo 8.00 to 8.50 recently organized, has a plant at 34- : 
Nenferreus Metals 48 North Fifteenth street, Brooklyn, 
Chicago Malleable Castings Co., Cents per pound N. Y. The company will specialize 
licago, has bought the right to Straits tin 20.87 4 in die castings of zine and aluminum * 
ac j "ne OX i j Aluminum, No. 12, producers 22.00 i 
journe! and lid Aluminum, No. 12 remelt .... 7.00 to 8.00 base alloys. A. F. Waltz is president. 
om the MeCord Mfg. Co., Chicago. Lead, New York. ......... . 2.75 to 2.85 Others associated with the company ; 
on 60 include W. Jensen, Alfred Rusch, R. 
Bethlehem Foundry & Machine Zine, East St. Louis, Il. 2.60 to 2.65 Zaleskie, B. F. Dertinger and H. 


», Bethlehem, Pa., has contracted Bonzak. 
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New Trade 
Publications 


ALLOYS—Electro-Alloys Co., Elyria, 
.. has issued bulletin No. 100 on its 
heat-resisting and  corrosion-resisting 
alloys. 

SCREENS—Traylor Vibrator 
Denver, Colo.. has published a_ four- 
page folder illustrating four types of 
screens for various industrial uses. 

DIE STEEL—VPhysical properties and 
characteristics of an air-hardened die 
steel are contained in a recent four- 
page leaflet published by the Ludlum 
Steel Co... Watervliet, N. Y. 

HEATING SYSTEM-—A new type of 
heating boiler is described and = illus 
trated in a recent folder of the O. W. 
Werntz Foundry & Machine Works, 
Warsaw, Ind. Radiators manufactured 
by that company also are shown. 

ELECTRICAL RESISTANCE MEAS- 
UREMENTS—-Leeds & Northrup Co., 
4901 Stenton avenue, Philadelphia, has 
published catalog No, 40 discussing its 
line of apparatus for electrical resist- 
ance measurements, 

REFRACTORY—A bulletin by Lac- 
lede-Christy, St. Louis, discusses a new 
refractory called mullite which it is 
claimed is nonspalling, nonshrinking, 
resistant to slag action, and has high 
load bearing capacity. 

BUCKETS Wellman Engineering 
Co., Cleveland, in a current bulletin fea- 
tures one of its buckets for digging, re- 
handling and other uses. Features of 
construction are illustrated and advan- 
tages described. 

GENERATING SETS—The Troy En- 
gine & Machine Co., Troy, Pa., has pub- 
lished a_ bulletin entitled “How Six 
Representative Concerns Cut Power 
Costs.” The booklet includes descrip- 
tions of steam engines and generating 
sets built by that company. 

CEMENTS—Technical Products Co., 
l’ittsburgh, has published a_ general 
catalog on adhesive, acid-proof cement, 
insulating material and iron fillers. The 
company makes cements which are 
recommended for heat treating and lo- 
calized carburizing operations. 

RUBBER—B. F. Goodrich Rubber 
(o., Akron, ©., has prepared for dis- 
tribution a booklet on rubber, entitled 
“A Wonder Book of Rubber.” It is not 
offered as a scientific discussion but to 
sive general information on the rub- 
ber industry. 

CLUTCHES-- Magnetic Mfe. Co., Mil- 
waukee, describes its line of multiple 
disk magnetic clutches in bulletin No. 
50. This is a recently developed clutch 


and the bulletin gives complete tech- 
nical data on features and characteris- 
tics. 

ALLOY CASTINGS—Standard Alloy 
Co., Cleveland, in bulletin No. 21 de- 
scribes its standard alloy castings for 
heat and acid resistance. Various 
unalyses are given, with accompanying 
data to guide to the proper alloy for a 
given use. 

HARDNESS TESTERS—R. Y. Ferner 
(o., Investment building, Washington, 
is distributing catalog No. H-1, describ- 
ing two types of portable hardness test- 
ers, a pendulum type and a_ brinell 
press, each adapted to shop use for 
quick testing of materials. 

POWER DRIVE EQUIPMENT—Hill 
Clutch Machine & Foundry Co., 6400 


THE WORM TURNS 


breakwater avenue, Cleveland, is dis- 
tributing its catalog 2%-A. Listing 
shafting, collars, shaft couplings, jaw 
clutches and many styles of bearings 
for vertical, horizontal and agitator 
shafts. 

AIR FILTERS—American Air Fil- 
ter Co. Ine., Louisville, Ky., recently 
has published a 24-page booklet dis- 
cussing industrial dust problems and 
application of its line of air filters for 
industrial air conditioning. Specitic 
installations are described and _ illus- 
trated, 

DUST COLLECTIONS —Framed bag 
dust collectors are described in de- 
tail in a recent publication of Blaw- 
Knox Co., Pittsburgh. Information in- 
cludes details and construction fea- 
tures, cleaning mechanisms, housing, 
methods of changing cloth bags, and 
supplementary equipment. 

ARC Electric 
(o., Schenectady, N. Y., in bulletin No. 
1543 describes and illustrates a line of 


gas-engine-driven arc welders in 20 
300, 400 and 600 ampere capacities. In 
formation on the gas engine drive an 
dimensions and weight of the entir 
welding unit are given. 

PROPELLER FANS lig Electri 
Ventilating Co., 2850 North Crawfor 
avenue, Chicago, has prepared a cata 
log describing its line of fans and blow 
ers for ventilating practically any ty)» 
of building or industrial process. In 
formation on capacities and specifica 
tions also is given. The company als: 
has prepared a folder illustrating it 
portable type air cooling machine. 

OPTICAL PYROMETER—A discu 
sion of the measurement of temper; 
ture by the optical pyrometer, a cd: 
scription of the optical pyrometer ma) 
ufactured by the Bacharach Industria 
Instrument Co., 7000 Bennett stre« 
Pittsburgh and the method of opera 
tion of that pyrometer are included 
bulletin No. 296 recently published } 
the Bacharach company. 

SPEED REDUCERS— Westinghous: 
Electric & Mfg. Co., Pittsburgh, has 
issued a leaflet No. 20536 on its gear 
motors, which are speed reducers com 
pactly combined with induction motors 
forming general purpose unit drives 
The leaflet contains information on the 
application and operation, details of 
construction, sizes and speeds and tables 
of dimensions. 

UNIT HEATERS America) 
Foundry Equipment Co... Mishawaka 
Ind., has published a bulletin illustrat 
and describing the construction of it 
heating element used in its line o 
electric unit heaters. In the element 
special heating strip are cast inte: 
rally with composite fins of aluminu: 
alloy. A list of applications for th: 
heater also is included. 

TESTING MACHINE Baldwin 
Southwark Corp... Southwark division 
Philadelphia, in bulletin No. 28) pre 
sents a short textbook on hydraulic test- 
ing machines, written about the South 
wark-Emery testing machine. The his 
tory of that type of machine is giver 
as an introduction and the various fea- 
tures of its construction then are de- 
scribed. lllustrations present various 
types of machines and of indicating and 
recording devices for use with them. 


ALUMINUM-SILICON ALLOY—Met 
ropolitan-Vickérs Electrical Co. Ltd., 
Tyafford Park, Manchester, England, 
has published a booklet on its new alu- 
minum silicon alloy. Information pre- 
sented includes physical properties, 
composition and = structure, strength, 
ductility, resistance to corrosion, foun- 
dry and working properties, machin- 
ability, ete. The booklet is well illus- 
trated with micrographs, photographs 
of fractures and various types of cast- 
ings made from the alloy. 
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